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Preserving Montreal Protocol
Climate Benefits by Limiting HFCs

CLIMATE CHANGE

Guus J. M. Velders,1* A. R. Ravishankara,2 Melanie K. Miller,3 Mario J. Molina,4 Joseph Alcamo,5

John S. Daniel,2 David W. Fahey,2 Stephen A. Montzka,2 Stefan Reimann6

With no impending global controls on HFCs,

the Montreal Protocol offers a near-term path

to preserve its climate benefits.

T
he Montreal Protocol is perhaps the

most successful international envi-

ronmental treaty, responsible for

global phaseout of the consumption and

production of ozone-depleting substances

(ODSs), e.g., chlorofluorocarbons (CFCs)

and hydrochlorofluorocarbons (HCFCs).

Hydrofluorocarbons (HFCs), which do not

destroy stratospheric ozone, were consid-

ered long-term substitutes for ODSs and

are not controlled by the Montreal Proto-

col. Because most HFCs are potent green-

house gases (GHGs), they are included in

the Kyoto Protocol. But climate benefits

provided by this protocol are limited as they

apply only to developed countries and over

a short time (2008 2012). As we describe

below, with no impending global controls

on HFCs, inclusion of HFCs under the Mon-

treal Protocol offers a path, starting in the

short term, to preserve the climate benefits

already achieved by this protocol.

Climate considerations are not new to

the Montreal Protocol. Signatory nations

acknowledged in the preamble that they are

“Conscious of the potential climatic effects

of emissions of these substances [ODSs].”

The climate contribution of future HCFC

emissions was an important consideration

for the accelerated phaseout agreed to by the

parties in 2007.

Since 2010, 108 nations have signed a dec-

laration stating their “intent to pursue further

action under the Montreal Protocol aimed at

transitioning the world to environmentally

sound alternatives to HCFCs and CFCs”

(1). Canada, Mexico, and the United States,

as well as the Federated States of Microne-

sia, submitted proposals in 2010 and 2011

to control HFC use by amending the Mon-

treal Protocol. The proposals and declaration

were motivated by the interest in limiting cli-

mate change from future emissions of HFCs

with high global warming potentials (GWPs)

(2). These proposals were discussed but not

adopted at the last two meetings of the Par-

ties to the Montreal Protocol. Negotiations

are expected to continue in future meetings as

details of the proposals are refined.

At the 2011 Durban climate negotiations,

it was decided that new climate commitments

will come into effect only from 2020 onward,

leaving the coming 8 years or more without

any legally binding global measures under

a climate agreement to reduce potential cli-

mate effects of HFCs and other GHGs. This

delay heightens policy and scientific inter-

est in examining the possibilities and conse-

quences of regulating HFCs under the Mon-

treal Protocol.

Climate Benefits of Montreal Protocol

Most ODSs are also potent GHGs (3). Thus,

reductions in atmospheric ODS concen-

trations to protect the ozone layer have had

the added benefit of providing some climate

protection. The radiative forcing (4) from

ODSs reached 0.32 W/m2 around 2000 (com-

pared with about 1.5 W/m2 for CO2) and has

remained nearly constant since. Without the

Montreal Protocol, radiative forcing from

ODSs could have reached 0.60 to 0.65 W/m2,

or about 35% of that of CO2, in 2010 (see the

graph) (5).This direct climate benefit is offset

in part (about 30%) by other factors, includ-

ing indirect radiative forcing from reductions

in stratospheric ozone and climate forcing by

increased use of ODS substitutes (5). Total

avoided net annual ODS emissions are esti-

mated to be equivalent to about 10 Gt CO2/

year in 2010, which is about five times the

annual reduction target of the Kyoto Proto-

col for 2008 2012 (5). This climate benefit of

the Montreal Protocol may be reduced or lost

completely in the future if emissions of ODS

substitutes with high GWPs, such as long-

lived HFCs, continue to increase.

Growth in HFCs as ODS Substitutes

With CFC phaseout completed in 2010 and

the scheduled phaseout of most HCFCs by

2030, HFCs are being used more in appli-

cations that traditionally used ODSs, e.g.,

refrigeration and air-conditioning equipment,

blowing agents for foams, aerosol sprays, fire

protection systems, and solvents (6, 7). The

atmospheric abundances of major HFCs used

as ODS substitutes (8) are increasing 10 to

15% per year in recent years (9). Rising use

of HFCs is directly attributable to intent and

actions of the Montreal Protocol (7), hence,

the HFC contribution to climate change can

be viewed as an unintended negative side

effect of these actions.

The current contribution to climate forc-

ing of HFCs used as ODS substitutes is about

0.012 W/m2 [excluding HFC-23 (8)], less

than 1% of the total forcing from long-lived

GHGs, but it is increasing rapidly (9, 10).

Growth rates and projections indicate poten-

tial for substantial future increases in emis-

sions and atmospheric abundances of HFCs

in the absence of new controls (9). These

business-as-usual projections are based on

increasing demand for ODS substitutes, par-

ticularly in developing countries (11).

In an upper-range scenario, global radia-

tive forcing from HFCs increases from about

0.012 W/m2 in 2010 to 0.25 to 0.40 W/m2 in

2050 (11) (see the graph). This corresponds

to 14 to 27% of the increase in CO2 forcing

under the range of Intergovernmental Panel

on Climate Change (IPCC) business-as-

usual scenarios from 2010 to 2050 (12). In

these scenarios, developing countries replace

HCFCs with HFCs by using the same sub-

stances and use patterns as adopted by devel-

oped countries (11).

Wide Range of HFC Lifetimes and GWPs

In recent proposals to amend the Montreal

Protocol, production and consumption of

HFCs would be reduced in phases from base-

line levels. This would encourage the use of

alternative substances with low GWPs. The

extent to which HFCs or other ODS substi-

tutes will influence climate depends on past

and future emissions, atmospheric lifetimes,

and the efficiency of these molecules in

absorbing infrared radiation. Most fluorocar-

bons (e.g., CFCs, HCFCs, and HFCs) have a

similar ability (within about a factor of three)

to trap infrared radiation, on a per-molecule
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basis, in Earth’s atmosphere. There-

fore, differences in their relative

impact on climate arise primarily

from differences in atmospheric

lifetimes. The longer the lifetime of

a molecule, the larger its potential

contribution to climate forcing.

Fully saturated HFCs (mole-

cules with only single bonds), used

in significant quantities commer-

cially (e.g., HFC-32, -125, -134a,

-143a, and -152a), have atmo-

spheric lifetimes that range from 1

to 50 years (9). Their 100-yr GWPs

range from 100 to about 4000.

Unsaturated HFCs (also referred

to as hydrofluoro-olefins, HFOs)

have much shorter atmospheric

lifetimes, on the order of days to

weeks, with correspondingly smaller GWPs

(~20 or less). If the current mix of HFCs with

an average lifetime of 15 years (average GWP

of 1600) were replaced by HFCs with life-

times less than 1 month (GWP less than ~20),

the total HFC radiative-forcing contribution

in 2050, even under the high-emission sce-

nario, would be less than the current forcing

from HFCs (see the graph). Such choices are

currently available.

Choosing Appropriate Alternatives

Approaches to reduce climate forcing from

future HFC use and to preserve climate bene-

fits provided by the Montreal Protocol include

(6, 13, 14) these: (i) replacing high-GWP

HFCs with substances that have low impact

on climate (e.g., hydrocarbons, CO2 or cer-

tain HFCs) and alternative technologies (e.g.,

fiber insulation materials) and (ii) reducing

HFC emissions (e.g., by changing the design

of equipment and capturing and destroying

HFCs when equipment reaches the end of its

useful life). Given the orders-of-magnitude

differences in GWPs, it is expected that tran-

sitioning to low-climate-impact substitutes

with similar life-cycle energy efficiencies as

high-GWP HFCs has the potential to provide

larger climate benefits than attempts to reduce

emissions of HFCs in applications. Low-

climate-impact substitutesarealready incom-

mercial use in several sectors. These include

fiber insulation materials; dry powder asthma

inhalers; and non-HFC substances with low

or zero GWPs, such as hydrocarbons, ammo-

nia, and CO2 in some refrigeration systems.

Several HFCs with very short atmospheric

lifetimes (hence, low GWPs) are now being

introduced for foams and aerosols (HFC-

1234ze) and mobile air conditioners (HFC-

1234yf) (15). Also, the Multilateral Fund

(MLF) of the Montreal Protocol is funding

many projects in developing countries for

the transition from ODSs to alternative sub-

stances or methods with lower impact on cli-

mate.The primary decisions about whether to

use high-GWP HFCs or alternatives are cur-

rently made by companies and are subject to

normal commercial considerations, such as

performance; viability; affordability; avail-

ability; and health, safety, and environmen-

tal factors (13). A global framework for regu-

lating future HFC use would provide a clear

signal for the commercial sector, guiding the

selection of substances for long-term use, as

done under the Montreal Protocol for ODSs.

In addition to the direct contribution to

climate forcing, indirect climate effects arise

from the energy used or saved during the

application or product’s full life cycle. Ide-

ally, alternative systems would have overall

energy efficiencies at least as high as the sys-

tems they replace. This is already feasible in

a number of sectors, such as domestic, com-

mercial, and industrial refrigeration and some

types of air-conditioning systems (6, 13, 15).

Future Challenge for Policy-Makers

A large number of countries have formally

stated their intention to preserve climate ben-

efits of the Montreal Protocol (1). A chal-

lenge for policy-makers is to identify how

this might be accomplished. Given that cli-

mate impacts of HFC use can be viewed as

unintended side effects of the Montreal Pro-

tocol, an option is to expand provisions of this

protocol while drawing from parties’ experi-

ence in formulating successful ODS controls

that took scientific, economic, and technical

aspects into account. The Montreal Protocol

has relevant infrastructure for accomplish-

ing this, including the MLF, expert panels,

regional networks, and administrative pro-

cedures. This infrastructure and experience

suggest that such an approach could effec-

tively and quickly limit continued growth of

high-GWP HFCs and preserve the substan-

tial climate benefits that were gained by the

Montreal Protocol in phasing out ODSs.
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Projected radiative forcing by ODSs, HFCs, low-
GWP substitutes, and CO2 ( 12). The blue hatched
region indicates what would have occurred in the
absence of the Montreal Protocol, with 2 to 3%
annual production increases in ODSs [data taken
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[data from (9)] are the contributions from HFCs from
the upper-range scenario [data from (11)]. Also
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With no impending global controls on HFCs,

the Montreal Protocol offers a near-term path

to preserve its climate benefits.

T
he Montreal Protocol is perhaps the

most successful international envi-

ronmental treaty, responsible for

global phaseout of the consumption and

production of ozone-depleting substances

(ODSs), e.g., chlorofluorocarbons (CFCs)

and hydrochlorofluorocarbons (HCFCs).

Hydrofluorocarbons (HFCs), which do not

destroy stratospheric ozone, were consid-

ered long-term substitutes for ODSs and

are not controlled by the Montreal Proto-

col. Because most HFCs are potent green-

house gases (GHGs), they are included in

the Kyoto Protocol. But climate benefits

provided by this protocol are limited as they

apply only to developed countries and over

a short time (2008 2012). As we describe

below, with no impending global controls

on HFCs, inclusion of HFCs under the Mon-

treal Protocol offers a path, starting in the

short term, to preserve the climate benefits

already achieved by this protocol.

Climate considerations are not new to

the Montreal Protocol. Signatory nations

acknowledged in the preamble that they are

“Conscious of the potential climatic effects

of emissions of these substances [ODSs].”

The climate contribution of future HCFC

emissions was an important consideration

for the accelerated phaseout agreed to by the

parties in 2007.

Since 2010, 108 nations have signed a dec-

laration stating their “intent to pursue further

action under the Montreal Protocol aimed at

transitioning the world to environmentally

sound alternatives to HCFCs and CFCs”

(1). Canada, Mexico, and the United States,

as well as the Federated States of Microne-

sia, submitted proposals in 2010 and 2011

to control HFC use by amending the Mon-

treal Protocol. The proposals and declaration

were motivated by the interest in limiting cli-

mate change from future emissions of HFCs

with high global warming potentials (GWPs)

(2). These proposals were discussed but not

adopted at the last two meetings of the Par-

ties to the Montreal Protocol. Negotiations

are expected to continue in future meetings as

details of the proposals are refined.

At the 2011 Durban climate negotiations,

it was decided that new climate commitments

will come into effect only from 2020 onward,

leaving the coming 8 years or more without

any legally binding global measures under

a climate agreement to reduce potential cli-

mate effects of HFCs and other GHGs. This

delay heightens policy and scientific inter-

est in examining the possibilities and conse-

quences of regulating HFCs under the Mon-

treal Protocol.

Climate Benefits of Montreal Protocol

Most ODSs are also potent GHGs (3). Thus,

reductions in atmospheric ODS concen-

trations to protect the ozone layer have had

the added benefit of providing some climate

protection. The radiative forcing (4) from

ODSs reached 0.32 W/m2 around 2000 (com-

pared with about 1.5 W/m2 for CO2) and has

remained nearly constant since. Without the

Montreal Protocol, radiative forcing from

ODSs could have reached 0.60 to 0.65 W/m2,

or about 35% of that of CO2, in 2010 (see the

graph) (5).This direct climate benefit is offset

in part (about 30%) by other factors, includ-

ing indirect radiative forcing from reductions

in stratospheric ozone and climate forcing by

increased use of ODS substitutes (5). Total

avoided net annual ODS emissions are esti-

mated to be equivalent to about 10 Gt CO2/

year in 2010, which is about five times the

annual reduction target of the Kyoto Proto-

col for 2008 2012 (5). This climate benefit of

the Montreal Protocol may be reduced or lost

completely in the future if emissions of ODS

substitutes with high GWPs, such as long-

lived HFCs, continue to increase.

Growth in HFCs as ODS Substitutes

With CFC phaseout completed in 2010 and

the scheduled phaseout of most HCFCs by

2030, HFCs are being used more in appli-

cations that traditionally used ODSs, e.g.,

refrigeration and air-conditioning equipment,

blowing agents for foams, aerosol sprays, fire

protection systems, and solvents (6, 7). The

atmospheric abundances of major HFCs used

as ODS substitutes (8) are increasing 10 to

15% per year in recent years (9). Rising use

of HFCs is directly attributable to intent and

actions of the Montreal Protocol (7), hence,

the HFC contribution to climate change can

be viewed as an unintended negative side

effect of these actions.

The current contribution to climate forc-

ing of HFCs used as ODS substitutes is about

0.012 W/m2 [excluding HFC-23 (8)], less

than 1% of the total forcing from long-lived

GHGs, but it is increasing rapidly (9, 10).

Growth rates and projections indicate poten-

tial for substantial future increases in emis-

sions and atmospheric abundances of HFCs

in the absence of new controls (9). These

business-as-usual projections are based on

increasing demand for ODS substitutes, par-

ticularly in developing countries (11).

In an upper-range scenario, global radia-

tive forcing from HFCs increases from about

0.012 W/m2 in 2010 to 0.25 to 0.40 W/m2 in

2050 (11) (see the graph). This corresponds

to 14 to 27% of the increase in CO2 forcing

under the range of Intergovernmental Panel

on Climate Change (IPCC) business-as-

usual scenarios from 2010 to 2050 (12). In

these scenarios, developing countries replace

HCFCs with HFCs by using the same sub-

stances and use patterns as adopted by devel-

oped countries (11).

Wide Range of HFC Lifetimes and GWPs

In recent proposals to amend the Montreal

Protocol, production and consumption of

HFCs would be reduced in phases from base-

line levels. This would encourage the use of

alternative substances with low GWPs. The

extent to which HFCs or other ODS substi-

tutes will influence climate depends on past

and future emissions, atmospheric lifetimes,

and the efficiency of these molecules in

absorbing infrared radiation. Most fluorocar-

bons (e.g., CFCs, HCFCs, and HFCs) have a

similar ability (within about a factor of three)

to trap infrared radiation, on a per-molecule
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basis, in Earth’s atmosphere. There-

fore, differences in their relative

impact on climate arise primarily

from differences in atmospheric

lifetimes. The longer the lifetime of

a molecule, the larger its potential

contribution to climate forcing.

Fully saturated HFCs (mole-

cules with only single bonds), used

in significant quantities commer-

cially (e.g., HFC-32, -125, -134a,

-143a, and -152a), have atmo-

spheric lifetimes that range from 1

to 50 years (9). Their 100-yr GWPs

range from 100 to about 4000.

Unsaturated HFCs (also referred

to as hydrofluoro-olefins, HFOs)

have much shorter atmospheric

lifetimes, on the order of days to

weeks, with correspondingly smaller GWPs

(~20 or less). If the current mix of HFCs with

an average lifetime of 15 years (average GWP

of 1600) were replaced by HFCs with life-

times less than 1 month (GWP less than ~20),

the total HFC radiative-forcing contribution

in 2050, even under the high-emission sce-

nario, would be less than the current forcing

from HFCs (see the graph). Such choices are

currently available.

Choosing Appropriate Alternatives

Approaches to reduce climate forcing from

future HFC use and to preserve climate bene-

fits provided by the Montreal Protocol include

(6, 13, 14) these: (i) replacing high-GWP

HFCs with substances that have low impact

on climate (e.g., hydrocarbons, CO2 or cer-

tain HFCs) and alternative technologies (e.g.,

fiber insulation materials) and (ii) reducing

HFC emissions (e.g., by changing the design

of equipment and capturing and destroying

HFCs when equipment reaches the end of its

useful life). Given the orders-of-magnitude

differences in GWPs, it is expected that tran-

sitioning to low-climate-impact substitutes

with similar life-cycle energy efficiencies as

high-GWP HFCs has the potential to provide

larger climate benefits than attempts to reduce

emissions of HFCs in applications. Low-

climate-impact substitutesarealready incom-

mercial use in several sectors. These include

fiber insulation materials; dry powder asthma

inhalers; and non-HFC substances with low

or zero GWPs, such as hydrocarbons, ammo-

nia, and CO2 in some refrigeration systems.

Several HFCs with very short atmospheric

lifetimes (hence, low GWPs) are now being

introduced for foams and aerosols (HFC-

1234ze) and mobile air conditioners (HFC-

1234yf) (15). Also, the Multilateral Fund

(MLF) of the Montreal Protocol is funding

many projects in developing countries for

the transition from ODSs to alternative sub-

stances or methods with lower impact on cli-

mate.The primary decisions about whether to

use high-GWP HFCs or alternatives are cur-

rently made by companies and are subject to

normal commercial considerations, such as

performance; viability; affordability; avail-

ability; and health, safety, and environmen-

tal factors (13). A global framework for regu-

lating future HFC use would provide a clear

signal for the commercial sector, guiding the

selection of substances for long-term use, as

done under the Montreal Protocol for ODSs.

In addition to the direct contribution to

climate forcing, indirect climate effects arise

from the energy used or saved during the

application or product’s full life cycle. Ide-

ally, alternative systems would have overall

energy efficiencies at least as high as the sys-

tems they replace. This is already feasible in

a number of sectors, such as domestic, com-

mercial, and industrial refrigeration and some

types of air-conditioning systems (6, 13, 15).

Future Challenge for Policy-Makers

A large number of countries have formally

stated their intention to preserve climate ben-

efits of the Montreal Protocol (1). A chal-

lenge for policy-makers is to identify how

this might be accomplished. Given that cli-

mate impacts of HFC use can be viewed as

unintended side effects of the Montreal Pro-

tocol, an option is to expand provisions of this

protocol while drawing from parties’ experi-

ence in formulating successful ODS controls

that took scientific, economic, and technical

aspects into account. The Montreal Protocol

has relevant infrastructure for accomplish-

ing this, including the MLF, expert panels,

regional networks, and administrative pro-

cedures. This infrastructure and experience

suggest that such an approach could effec-

tively and quickly limit continued growth of

high-GWP HFCs and preserve the substan-

tial climate benefits that were gained by the

Montreal Protocol in phasing out ODSs.
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November 23, 2011 
 
The Honorable Lisa P. Jackson 
Administrator 
U.S. Environmental Protection Agency 
Ariel Rios Building 
1200 Pennsylvania Avenue, N.W. 
Washington, DC 20460 
 
 
Dear Administrator Jackson: 
 
On behalf of the undersigned medical and public health organizations, we strongly urge 
you to move forward with the December 31, 2011, phase-out of CFC-propelled over-
the-counter epinephrine (Primatene Mist CFC) from the U.S. market.  We strongly 
believe that a firm transition date is in the best interest of patients with asthma. 
 
As you know, in response to concerns about the growth of the hole in the ozone layer 
and its potential global health and environmental effects, the Montreal Protocol treaty 
was signed by the United States in 1987 and later ratified by the U.S. Senate.  The 
Montreal Protocol created a process to remove non-essential ozone depleting 
chemicals from the market place.  Chloroflourocarbons (CFCs) were one of the many 
ozone depleting substances covered by the treaty.   
 
As you also know, prior to the Montreal Protocol, CFCs were commonly used as a 
propellant in household and medical aerosol products.  One of the more challenging 
technical aspects of the transition was developing CFC alternatives for aerosolized 
respiratory medicines to treat asthma and other lung diseases.  Due in large part to 
industry innovation, the United States has successfully managed the transition from 
CFC to CFC-free products for drugs used to treat asthma and other respiratory 
conditions.  
 
We are aware Members of Congress have requested that EPA allow the existing stock 
of Primatene Mist CFC be sold after the December 31, 2011deadlineand until the stock 
is depleted.  We urge you to reject this request for the following reasons. 
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Epinephrine is suboptimal care for the treatment of asthma.   
Asthma is a common and potentially serious health condition that impacts millions of 
Americans.  Fortunately there are effective medications that can be used to manage 
patients with asthma.  Several expert panels have produced recommendations on the 
treatment of patients with asthma.  None of the expert guidelines recommend the use of 
over-the-counter medications--like Primatene Mist--to treat asthma.  The National 
Asthma Education and Prevention Program (NAEPP), an expert panel convened by the 
National Institutes of Health, has issued treatment guidelines for management of 
asthma.  NAEPP recommends against the use of epinephrine for treating asthma 
exacerbations stating: 
 

“Drugs of choice for acute bronchospasm. Inhaled route has faster onset, fewer 
adverse effects, and is more effective than systemic routes. The less beta2-
selective agents (isoproterenol, metaproterenol, isoetharine, and epinephrine) 
are not recommended due to their potential for excessive cardiac stimulation, 
especially in high doses. (emphasis added)(1) 
 

We strongly encourage any patient who uses over the counter medications--like 
Primatene Mist CFC--to treat his/her asthma to seek a healthcare provider who can help 
the patient develop an asthma management plan and recommend more effective and 
safer medications to manage the asthma. 
 
A Firm Transition Date will Help Ensure an Orderly Transition 
We note that delay letter requests Primatene Mist CFC be permitted to be sold after the 
December 31, 2011deadline, until the product stockpile is deleted.  Such an imprecise 
transition deadline will create confusion for patients and undermine efforts for an orderly 
and effective transition. It will invariably lead to significant variation in product 
availability.  More importantly, a rolling enforcement deadline will prevent pharmacists 
and other health professionals from being able to deliver a nationally coordinated, timely 
message to Primatene Mist CFC users on their treatment options. 
 
Consistent Transition Process 
This is not the first time industry has petitioned the EPA to be granted an enforcement 
extension beyond the established deadline.  Manufacturers of CFC- containing medical 
products sought similar exemptions earlier in the transition process.  The EPA rejected 
those earlier petitions.  We also note that Armstrong Pharmaceuticals sought and 
received a one-year extension of the transition date.  We believe Armstrong has had 
sufficient time to prepare for a final transition date of December 31, 2011.  FDA 
determined in 2008 that epinephrine should be phased out.  We have been working for 
more than three years for this orderly transition. 
 
The Ozone Layer  
Lastly, we note the hole in the ozone layer still exists.  Thankfully, scientists project that 
due to continuing reductions of on ozone-depleting substances; the hole in the ozone 
layer is stabilizing and is expected to recover in the coming decades.  The success of 
the Montreal Protocol should be celebrated and give the EPA firm resolve to move 
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forward the established, orderly transition schedule for continued emissions reductions 
in ozone depleting substances.   
 
We hope you will keep our thoughts in mind as you evaluate any request to delay the 
phase-out deadline.  
 
Sincerely, 
 
American Thoracic Society 
American Lung Association 
American Association of Respiratory Care 
Asthma and Allergy Foundation of America 
American Association of Cardiovascular and Pulmonary Rehabilitation 
National Home Oxygen Patients Association 
National COPD Foundation 
 
 
1) National Asthma Education Prevention Program– Expert Report 2 (1997) p. 64 figure 3-2. 
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1) National Asthma Education Prevention Program– Expert Report 2 (1997) p. 64 figure 3-2. 



1 
 

   
 
 
 
 
 
 
 
 
 
 
November 23, 2011 
 
The Honorable Lisa P. Jackson 
Administrator 
U.S. Environmental Protection Agency 
Ariel Rios Building 
1200 Pennsylvania Avenue, N.W. 
Washington, DC 20460 
 
 
Dear Administrator Jackson: 
 
On behalf of the undersigned medical and public health organizations, we strongly urge 
you to move forward with the December 31, 2011, phase-out of CFC-propelled over-
the-counter epinephrine (Primatene Mist CFC) from the U.S. market.  We strongly 
believe that a firm transition date is in the best interest of patients with asthma. 
 
As you know, in response to concerns about the growth of the hole in the ozone layer 
and its potential global health and environmental effects, the Montreal Protocol treaty 
was signed by the United States in 1987 and later ratified by the U.S. Senate.  The 
Montreal Protocol created a process to remove non-essential ozone depleting 
chemicals from the market place.  Chloroflourocarbons (CFCs) were one of the many 
ozone depleting substances covered by the treaty.   
 
As you also know, prior to the Montreal Protocol, CFCs were commonly used as a 
propellant in household and medical aerosol products.  One of the more challenging 
technical aspects of the transition was developing CFC alternatives for aerosolized 
respiratory medicines to treat asthma and other lung diseases.  Due in large part to 
industry innovation, the United States has successfully managed the transition from 
CFC to CFC-free products for drugs used to treat asthma and other respiratory 
conditions.  
 
We are aware Members of Congress have requested that EPA allow the existing stock 
of Primatene Mist CFC be sold after the December 31, 2011deadlineand until the stock 
is depleted.  We urge you to reject this request for the following reasons. 
 



2 
 

Epinephrine is suboptimal care for the treatment of asthma.   
Asthma is a common and potentially serious health condition that impacts millions of 
Americans.  Fortunately there are effective medications that can be used to manage 
patients with asthma.  Several expert panels have produced recommendations on the 
treatment of patients with asthma.  None of the expert guidelines recommend the use of 
over-the-counter medications--like Primatene Mist--to treat asthma.  The National 
Asthma Education and Prevention Program (NAEPP), an expert panel convened by the 
National Institutes of Health, has issued treatment guidelines for management of 
asthma.  NAEPP recommends against the use of epinephrine for treating asthma 
exacerbations stating: 
 

“Drugs of choice for acute bronchospasm. Inhaled route has faster onset, fewer 
adverse effects, and is more effective than systemic routes. The less beta2-
selective agents (isoproterenol, metaproterenol, isoetharine, and epinephrine) 
are not recommended due to their potential for excessive cardiac stimulation, 
especially in high doses. (emphasis added)(1) 
 

We strongly encourage any patient who uses over the counter medications--like 
Primatene Mist CFC--to treat his/her asthma to seek a healthcare provider who can help 
the patient develop an asthma management plan and recommend more effective and 
safer medications to manage the asthma. 
 
A Firm Transition Date will Help Ensure an Orderly Transition 
We note that delay letter requests Primatene Mist CFC be permitted to be sold after the 
December 31, 2011deadline, until the product stockpile is deleted.  Such an imprecise 
transition deadline will create confusion for patients and undermine efforts for an orderly 
and effective transition. It will invariably lead to significant variation in product 
availability.  More importantly, a rolling enforcement deadline will prevent pharmacists 
and other health professionals from being able to deliver a nationally coordinated, timely 
message to Primatene Mist CFC users on their treatment options. 
 
Consistent Transition Process 
This is not the first time industry has petitioned the EPA to be granted an enforcement 
extension beyond the established deadline.  Manufacturers of CFC- containing medical 
products sought similar exemptions earlier in the transition process.  The EPA rejected 
those earlier petitions.  We also note that Armstrong Pharmaceuticals sought and 
received a one-year extension of the transition date.  We believe Armstrong has had 
sufficient time to prepare for a final transition date of December 31, 2011.  FDA 
determined in 2008 that epinephrine should be phased out.  We have been working for 
more than three years for this orderly transition. 
 
The Ozone Layer  
Lastly, we note the hole in the ozone layer still exists.  Thankfully, scientists project that 
due to continuing reductions of on ozone-depleting substances; the hole in the ozone 
layer is stabilizing and is expected to recover in the coming decades.  The success of 
the Montreal Protocol should be celebrated and give the EPA firm resolve to move 



3 
 

forward the established, orderly transition schedule for continued emissions reductions 
in ozone depleting substances.   
 
We hope you will keep our thoughts in mind as you evaluate any request to delay the 
phase-out deadline.  
 
Sincerely, 
 
American Thoracic Society 
American Lung Association 
American Association of Respiratory Care 
Asthma and Allergy Foundation of America 
American Association of Cardiovascular and Pulmonary Rehabilitation 
National Home Oxygen Patients Association 
National COPD Foundation 
 
 
1) National Asthma Education Prevention Program– Expert Report 2 (1997) p. 64 figure 3-2. 



1 
 

   
 
 
 
 
 
 
 
 
 
 
November 23, 2011 
 
The Honorable Lisa P. Jackson 
Administrator 
U.S. Environmental Protection Agency 
Ariel Rios Building 
1200 Pennsylvania Avenue, N.W. 
Washington, DC 20460 
 
 
Dear Administrator Jackson: 
 
On behalf of the undersigned medical and public health organizations, we strongly urge 
you to move forward with the December 31, 2011, phase-out of CFC-propelled over-
the-counter epinephrine (Primatene Mist CFC) from the U.S. market.  We strongly 
believe that a firm transition date is in the best interest of patients with asthma. 
 
As you know, in response to concerns about the growth of the hole in the ozone layer 
and its potential global health and environmental effects, the Montreal Protocol treaty 
was signed by the United States in 1987 and later ratified by the U.S. Senate.  The 
Montreal Protocol created a process to remove non-essential ozone depleting 
chemicals from the market place.  Chloroflourocarbons (CFCs) were one of the many 
ozone depleting substances covered by the treaty.   
 
As you also know, prior to the Montreal Protocol, CFCs were commonly used as a 
propellant in household and medical aerosol products.  One of the more challenging 
technical aspects of the transition was developing CFC alternatives for aerosolized 
respiratory medicines to treat asthma and other lung diseases.  Due in large part to 
industry innovation, the United States has successfully managed the transition from 
CFC to CFC-free products for drugs used to treat asthma and other respiratory 
conditions.  
 
We are aware Members of Congress have requested that EPA allow the existing stock 
of Primatene Mist CFC be sold after the December 31, 2011deadlineand until the stock 
is depleted.  We urge you to reject this request for the following reasons. 
 



2 
 

Epinephrine is suboptimal care for the treatment of asthma.   
Asthma is a common and potentially serious health condition that impacts millions of 
Americans.  Fortunately there are effective medications that can be used to manage 
patients with asthma.  Several expert panels have produced recommendations on the 
treatment of patients with asthma.  None of the expert guidelines recommend the use of 
over-the-counter medications--like Primatene Mist--to treat asthma.  The National 
Asthma Education and Prevention Program (NAEPP), an expert panel convened by the 
National Institutes of Health, has issued treatment guidelines for management of 
asthma.  NAEPP recommends against the use of epinephrine for treating asthma 
exacerbations stating: 
 

“Drugs of choice for acute bronchospasm. Inhaled route has faster onset, fewer 
adverse effects, and is more effective than systemic routes. The less beta2-
selective agents (isoproterenol, metaproterenol, isoetharine, and epinephrine) 
are not recommended due to their potential for excessive cardiac stimulation, 
especially in high doses. (emphasis added)(1) 
 

We strongly encourage any patient who uses over the counter medications--like 
Primatene Mist CFC--to treat his/her asthma to seek a healthcare provider who can help 
the patient develop an asthma management plan and recommend more effective and 
safer medications to manage the asthma. 
 
A Firm Transition Date will Help Ensure an Orderly Transition 
We note that delay letter requests Primatene Mist CFC be permitted to be sold after the 
December 31, 2011deadline, until the product stockpile is deleted.  Such an imprecise 
transition deadline will create confusion for patients and undermine efforts for an orderly 
and effective transition. It will invariably lead to significant variation in product 
availability.  More importantly, a rolling enforcement deadline will prevent pharmacists 
and other health professionals from being able to deliver a nationally coordinated, timely 
message to Primatene Mist CFC users on their treatment options. 
 
Consistent Transition Process 
This is not the first time industry has petitioned the EPA to be granted an enforcement 
extension beyond the established deadline.  Manufacturers of CFC- containing medical 
products sought similar exemptions earlier in the transition process.  The EPA rejected 
those earlier petitions.  We also note that Armstrong Pharmaceuticals sought and 
received a one-year extension of the transition date.  We believe Armstrong has had 
sufficient time to prepare for a final transition date of December 31, 2011.  FDA 
determined in 2008 that epinephrine should be phased out.  We have been working for 
more than three years for this orderly transition. 
 
The Ozone Layer  
Lastly, we note the hole in the ozone layer still exists.  Thankfully, scientists project that 
due to continuing reductions of on ozone-depleting substances; the hole in the ozone 
layer is stabilizing and is expected to recover in the coming decades.  The success of 
the Montreal Protocol should be celebrated and give the EPA firm resolve to move 



3 
 

forward the established, orderly transition schedule for continued emissions reductions 
in ozone depleting substances.   
 
We hope you will keep our thoughts in mind as you evaluate any request to delay the 
phase-out deadline.  
 
Sincerely, 
 
American Thoracic Society 
American Lung Association 
American Association of Respiratory Care 
Asthma and Allergy Foundation of America 
American Association of Cardiovascular and Pulmonary Rehabilitation 
National Home Oxygen Patients Association 
National COPD Foundation 
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Criteria and Process that Removed the 
Exemption for CFC-Propelled 

Epinephrine MDIs

Badrul A. Chowdhury, MD, PhD
Director, Division of Pulmonary, Allergy, and 

Rheumatology Products, Center for Drug Evaluation 
and Research, US Food and Drug Administration
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Phase-out of CFC Use in MDIs

• Use of CFC banned in industrial countries 
effective 1996 and rest of the world 
effective 2010, except for essential uses

• Use of CFC in MDIs for asthma and 
COPD is  conditionally exempted as 
essential medical use (FDA regulation 21 
CFR 2.125, US Clean Air Act, and 
Montreal Protocol)
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Status of CFC Propelled MDIs in the US
- Final Rules Removing Essential Use 

Designation of CFC Use

• Beclomethasone, dexamethasone, fluticasone, bitolterol, 
salmeterol, ergotamine tartrate, and ipratropium bromide
– Effective April 23,2007
– 71 FR 70870 (December 7, 2006) and 72 FR 20942 (April 27, 

2007)

• Albuterol
– Effective December 31, 2008
– 70 FR 17168 (April 4, 2005)

• Epinephrine
– Effective December 31, 2011
– 73 FR 69532 (November 19, 2008)

http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/ucm063054.htm
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Status of CFC Propelled MDIs in the US
- Final Rules Removing Essential Use 

Designation of CFC Use (cont.)
• “Seven moieties” rule

– Metaproterenol Effective June 14, 2010
– Nedocromil Effective June 14, 2010
– Triamcinolone Effective December 31, 2010
– Cromolyn Effective December 31, 2010
– Flunisolide Effective June 30, 2011
– Pirbuterol Effective December 31, 2013
– Albuterol and Ipratropium Effective December 31, 2013

– 75 FR 19213 (April 14, 2010)

http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/ucm193896.htm



CFC Production and Usage

Production of the Main ODS Gases Estimated CFC Usage for MDI

UNEP, Report of the TEAP, May 2011

UNEP, Vital Ozone Graphics 2.0



Essential Use
- Montreal protocol, Decision IV/25

• It is necessary for the health, safety or is 
critical for the functioning of society 
(encompassing cultural and intellectual 
aspects); and

• There are no available technically and 
economically feasible alternatives or 
substitutes that are acceptable from the 
standpoint of environment and health;



Essential Use
- United States

• Criteria for Removal of CFC Propelled MDIs after 
January 1, 2005, codified in 21 CFR 2.125 (g)(2) that 
cross references 21 CFR 2.125(f)

• Meeting ONE of the following criteria is adequate
– No technical barriers exist to formulating the product without 

ozone depleting substances (ODSs)
– The product will not provide an unavailable important public 

health benefit
– Use of the product releases cumulatively significant amounts of 

ODSs into the atmosphere not warranted by public health benefit

• Allows for removal of products for which there are no 
alternates with the same active moiety



Regulatory Procedure for Removal of CFC 
Propelled MDIs

• Codified in 21 CFR 2.125 (g)(2)
– Consult Advisory Committee
– Publish Proposed Rule
– Hold Open Public Meeting
– Publish Final Rule



Epinephrine MDIs

• Epinephrine is a short-acting adrenergic 
bronchodilator

• New Drug Application (NDA) for over-the-
counter (OTC) epinephrine MDI was 
approved in 1956

• NDA was held by Wyeth Consumer 
Healthcare, and currently held by 
Armstrong Pharmaceuticals Inc.



Removal process for Epinephrine MDIs
- Advisory Committee, January 24, 2006

• Joint meeting of the Nonprescription Drug Advisory 
Committee (NDAC), and the Pulmonary and Allergy 
Drugs Advisory Committee (PADAC)
– Wyeth estimated that 2-3 million people use OTC epinephrine 

MDIs

– Convenience of having an OTC MDI for asthma discussed

– Consensus opinion was that epinephrine MDIs present no 
significant therapeutic benefit and no advantage over albuterol 
MDIs

– Majority of the Advisory Committee (11 No, 7 Yes) voted against 
retaining epinephrine’s essential-use designation

http://www.fda.gov/ohrms/dockets/ac/06/transcripts/2006-4200T.pdf



Removal process for Epinephrine MDIs
- Proposed Rule, September 20, 2007

• Published in the Federal Register (72 FR 53711) 
on September 20, 2007, with the following 
tentative conclusion

– There are no substantial technical barriers to 
formulating epinephrine as a product that does not 
release ODS, and therefore epinephrine no longer 
would no longer be an essential use of ODS

– Proposed effective date was December 31, 2010

http://www.fda.gov/OHRMS/DOCKETS/98fr/07-4663.pdf



Removal process for Epinephrine MDIs
- Open Public Meeting, December 5, 2007

• Armstrong did not oppose the proposal to 
eliminate the essential-use status for 
epinephrine, but requested postponing the 
effective date to December 31, 2011, to allow 
time for development and approval of an HFA-
propelled epinephrine before phase out

• A patients’ advocacy organization presented 
results of surveys finding that OTC epinephrine 
does not present a public health benefit worthy 
of continued essential use exemption

http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/ucm080512.htm



Removal process for Epinephrine MDIs
- Final Rule, November 19, 2008

• Published in the Federal Register (73 FR 69532) 
on November 19, 2008, with the following 
conclusion
– There are no substantial technical barriers to 

formulating epinephrine as a product that does not 
release ODS, and therefore epinephrine is no longer 
an essential use of ODS

– Effective date of December 31, 2011

http://edocket.access.gpo.gov/2008/E8-27436.htm



Epinephrine MDIs
- Public Health Benefit

• At the January 24, 2006, FDA Advisory Committee Meeting, the 
consensus opinion was that epinephrine MDIs present no significant 
therapeutic benefit and no advantage over albuterol MDIs

• Asthma Guidelines (NAEPP EPR-3) recommend against 
epinephrine use due to potential for excessive cardiac stimulation, 
especially in high doses, and recommends other short-acting beta-
adrenergic bronchodilators (albuterol, levalbuterol, pirbuterol) 
instead

• Epinephrine MDIs do not provide “an unavailable important public 
health benefit” meaning that it does not
– save lives
– reduce or prevent an important morbidity
– significantly increase patient quality of life

http://www.nhlbi.nih.gov/guidelines/asthma/



Epinephrine MDIs Phase-Out

• Epinephrine is a short-acting adrenergic 
bronchodilator marketed OTC

• 2-3 million people with asthma use OTC 
epinephrine (Presented by Wyeth at the FDA 
Advisory Committee Meeting, January 24, 2006)

• Albuterol MDIs marketed as a prescription 
product are a suitable alternative for patients 
currently using epinephrine MDIs

http://www.fda.gov/ohrms/dockets/ac/06/transcripts/2006-4200T.pdf



Epinephrine MDIs Phase-Out

• Epinephrine MDIs cannot be made or sold after 
December 31, 2011

• Patients using epinephrine MDIs should talk to their 
health care provider about switching to an alternate, 
such as albuterol HFA MDIs

• FDA is monitoring the transition closely
– Regular inventory check with manufacturer 
– Ensuring adequate supply of alternates (e.g., 

albuterol MDIs)

http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/ucm193304.htm



Epinephrine MDIs Phase-Out
Communication Efforts

• FDA public meeting – Educating 
the Public About Removal of 
Essential Use Designation for 
Epinephrine - September 2009

• FDA webpage 
– Questions and Answers in English 

and Spanish – November 2008
– Patient Safety News – July 2010
– Podcast – April 2011
– Consumer Update article – March 

2011
– Pharmacy Today article – May 

2011
• Presentations at various public 

meetings 

• Epinephrine carton/container with 
the phase-out message approved  
- April 2010

http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/ucm193304.htm



Epinephrine MDIs Phase-Out
Communication Efforts

• EPA Stakeholder Meeting on U.S. Transition of Ozone-Safe Metered 
Dose Inhalers – September 8, 2011

• FDA plans for additional stakeholder outreach – September 2011

• Armstrong encouraged to educate and reach out to patients  to make 
the transition smooth for patients

• Albuterol manufacturers 
– ensure adequate supply of alternative of albuterol HFA products
– encouraged to educate and provide assistance programs for patients 

during transition 

• Stakeholder involvement on all aspects of the transition

http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/ucm193304.htm



Epinephrine MDIs Phase-Out
Communication Efforts

http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/ucm193304.htm
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EPA Stakeholder Meeting, September 8, 2011

Criteria and Process that Removed the 
Exemption for CFC-Propelled 

Epinephrine MDIs

Badrul A. Chowdhury, MD, PhD
Director, Division of Pulmonary, Allergy, and 

Rheumatology Products, Center for Drug Evaluation 
and Research, US Food and Drug Administration



Ozone Depletion

UNEP, Vital Ozone Graphics 2.0

Ozone Destruction in the StratosphereThe Antarctic Ozone Hole



Phase-out of CFC Use in MDIs

• Use of CFC banned in industrial countries 
effective 1996 and rest of the world 
effective 2010, except for essential uses

• Use of CFC in MDIs for asthma and 
COPD is  conditionally exempted as 
essential medical use (FDA regulation 21 
CFR 2.125, US Clean Air Act, and 
Montreal Protocol)
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Status of CFC Propelled MDIs in the US
- Final Rules Removing Essential Use 

Designation of CFC Use

• Beclomethasone, dexamethasone, fluticasone, bitolterol, 
salmeterol, ergotamine tartrate, and ipratropium bromide
– Effective April 23,2007
– 71 FR 70870 (December 7, 2006) and 72 FR 20942 (April 27, 

2007)

• Albuterol
– Effective December 31, 2008
– 70 FR 17168 (April 4, 2005)

• Epinephrine
– Effective December 31, 2011
– 73 FR 69532 (November 19, 2008)

http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/ucm063054.htm
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Status of CFC Propelled MDIs in the US
- Final Rules Removing Essential Use 

Designation of CFC Use (cont.)
• “Seven moieties” rule

– Metaproterenol Effective June 14, 2010
– Nedocromil Effective June 14, 2010
– Triamcinolone Effective December 31, 2010
– Cromolyn Effective December 31, 2010
– Flunisolide Effective June 30, 2011
– Pirbuterol Effective December 31, 2013
– Albuterol and Ipratropium Effective December 31, 2013

– 75 FR 19213 (April 14, 2010)

http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/ucm193896.htm



CFC Production and Usage

Production of the Main ODS Gases Estimated CFC Usage for MDI

UNEP, Report of the TEAP, May 2011

UNEP, Vital Ozone Graphics 2.0



Essential Use
- Montreal protocol, Decision IV/25

• It is necessary for the health, safety or is 
critical for the functioning of society 
(encompassing cultural and intellectual 
aspects); and

• There are no available technically and 
economically feasible alternatives or 
substitutes that are acceptable from the 
standpoint of environment and health;



Essential Use
- United States

• Criteria for Removal of CFC Propelled MDIs after 
January 1, 2005, codified in 21 CFR 2.125 (g)(2) that 
cross references 21 CFR 2.125(f)

• Meeting ONE of the following criteria is adequate
– No technical barriers exist to formulating the product without 

ozone depleting substances (ODSs)
– The product will not provide an unavailable important public 

health benefit
– Use of the product releases cumulatively significant amounts of 

ODSs into the atmosphere not warranted by public health benefit

• Allows for removal of products for which there are no 
alternates with the same active moiety



Regulatory Procedure for Removal of CFC 
Propelled MDIs

• Codified in 21 CFR 2.125 (g)(2)
– Consult Advisory Committee
– Publish Proposed Rule
– Hold Open Public Meeting
– Publish Final Rule



Epinephrine MDIs

• Epinephrine is a short-acting adrenergic 
bronchodilator

• New Drug Application (NDA) for over-the-
counter (OTC) epinephrine MDI was 
approved in 1956

• NDA was held by Wyeth Consumer 
Healthcare, and currently held by 
Armstrong Pharmaceuticals Inc.



Removal process for Epinephrine MDIs
- Advisory Committee, January 24, 2006

• Joint meeting of the Nonprescription Drug Advisory 
Committee (NDAC), and the Pulmonary and Allergy 
Drugs Advisory Committee (PADAC)
– Wyeth estimated that 2-3 million people use OTC epinephrine 

MDIs

– Convenience of having an OTC MDI for asthma discussed

– Consensus opinion was that epinephrine MDIs present no 
significant therapeutic benefit and no advantage over albuterol 
MDIs

– Majority of the Advisory Committee (11 No, 7 Yes) voted against 
retaining epinephrine’s essential-use designation

http://www.fda.gov/ohrms/dockets/ac/06/transcripts/2006-4200T.pdf



Removal process for Epinephrine MDIs
- Proposed Rule, September 20, 2007

• Published in the Federal Register (72 FR 53711) 
on September 20, 2007, with the following 
tentative conclusion

– There are no substantial technical barriers to 
formulating epinephrine as a product that does not 
release ODS, and therefore epinephrine no longer 
would no longer be an essential use of ODS

– Proposed effective date was December 31, 2010

http://www.fda.gov/OHRMS/DOCKETS/98fr/07-4663.pdf



Removal process for Epinephrine MDIs
- Open Public Meeting, December 5, 2007

• Armstrong did not oppose the proposal to 
eliminate the essential-use status for 
epinephrine, but requested postponing the 
effective date to December 31, 2011, to allow 
time for development and approval of an HFA-
propelled epinephrine before phase out

• A patients’ advocacy organization presented 
results of surveys finding that OTC epinephrine 
does not present a public health benefit worthy 
of continued essential use exemption

http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/ucm080512.htm



Removal process for Epinephrine MDIs
- Final Rule, November 19, 2008

• Published in the Federal Register (73 FR 69532) 
on November 19, 2008, with the following 
conclusion
– There are no substantial technical barriers to 

formulating epinephrine as a product that does not 
release ODS, and therefore epinephrine is no longer 
an essential use of ODS

– Effective date of December 31, 2011

http://edocket.access.gpo.gov/2008/E8-27436.htm



Epinephrine MDIs
- Public Health Benefit

• At the January 24, 2006, FDA Advisory Committee Meeting, the 
consensus opinion was that epinephrine MDIs present no significant 
therapeutic benefit and no advantage over albuterol MDIs

• Asthma Guidelines (NAEPP EPR-3) recommend against 
epinephrine use due to potential for excessive cardiac stimulation, 
especially in high doses, and recommends other short-acting beta-
adrenergic bronchodilators (albuterol, levalbuterol, pirbuterol) 
instead

• Epinephrine MDIs do not provide “an unavailable important public 
health benefit” meaning that it does not
– save lives
– reduce or prevent an important morbidity
– significantly increase patient quality of life

http://www.nhlbi.nih.gov/guidelines/asthma/



Epinephrine MDIs Phase-Out

• Epinephrine is a short-acting adrenergic 
bronchodilator marketed OTC

• 2-3 million people with asthma use OTC 
epinephrine (Presented by Wyeth at the FDA 
Advisory Committee Meeting, January 24, 2006)

• Albuterol MDIs marketed as a prescription 
product are a suitable alternative for patients 
currently using epinephrine MDIs

http://www.fda.gov/ohrms/dockets/ac/06/transcripts/2006-4200T.pdf



Epinephrine MDIs Phase-Out

• Epinephrine MDIs cannot be made or sold after 
December 31, 2011

• Patients using epinephrine MDIs should talk to their 
health care provider about switching to an alternate, 
such as albuterol HFA MDIs

• FDA is monitoring the transition closely
– Regular inventory check with manufacturer 
– Ensuring adequate supply of alternates (e.g., 

albuterol MDIs)

http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/ucm193304.htm



Epinephrine MDIs Phase-Out
Communication Efforts

• FDA public meeting – Educating 
the Public About Removal of 
Essential Use Designation for 
Epinephrine - September 2009

• FDA webpage 
– Questions and Answers in English 

and Spanish – November 2008
– Patient Safety News – July 2010
– Podcast – April 2011
– Consumer Update article – March 

2011
– Pharmacy Today article – May 

2011
• Presentations at various public 

meetings 

• Epinephrine carton/container with 
the phase-out message approved  
- April 2010

http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/ucm193304.htm



Epinephrine MDIs Phase-Out
Communication Efforts

• EPA Stakeholder Meeting on U.S. Transition of Ozone-Safe Metered 
Dose Inhalers – September 8, 2011

• FDA plans for additional stakeholder outreach – September 2011

• Armstrong encouraged to educate and reach out to patients  to make 
the transition smooth for patients

• Albuterol manufacturers 
– ensure adequate supply of alternative of albuterol HFA products
– encouraged to educate and provide assistance programs for patients 

during transition 

• Stakeholder involvement on all aspects of the transition
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Statement for the Record of Regina McCarthy 
Assistant Administrator of Air and Radiation 

U.S. Environmental Protection Agency 
 

Hearing on the “U.S. Agricultural Relief Act of 2012” and the “Asthma Inhalers Relief Act 
of 2012” 

 
Subcommittee on Energy and Power 

Committee on Energy and Commerce 
July 18, 2012 

 

Chairman Whitfield, Ranking Member Rush, and members of the Committee, I 

appreciate the opportunity to provide a written statement for the record on the draft bills entitled 

the “U.S. Agricultural Relief Act of 2012” and the “Asthma Inhalers Relief Act of 2012”, which 

are presently before the Committee.  These bills address the treatment of methyl bromide and 

Primatene Mist, respectively, which are or contain ozone-depleting substances that the United 

States has agreed to phase out of domestic production under the Montreal Protocol, subject to 

specified critical and essential use exemptions.     

Although the Administration does not yet have a position on these draft bills, I would like 

to make several points that I hope will assist the Committee in its consideration of them.  First, 

EPA does not believe that these bills are necessary.  Through ongoing exemption programs 

under the Montreal Protocol and Title VI of the Clean Air Act, the Executive Branch already has 

sufficient tools to address issues related to continuing essential and critical needs for otherwise 

phased-out ozone depleting substances.  Collaboration between relevant Executive Branch 

agencies in this area is strong.  This collaboration was envisioned by Congress in the drafting of 

Title VI, and it has been instrumental in giving practical meaning to the flexibility built into the 

Montreal Protocol.  Second, as explained in greater detail below, the bills could have a number 
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of unintended adverse consequences. Since each legislative draft deals with a very different 

exemption process and has differing potential consequences, I will deal with each separately.   

Background on the Montreal Protocol 

 The Montreal Protocol on Substances that Deplete the Ozone Layer was ratified by the 

United States in 1987, with the personal support of President Ronald Reagan.  The treaty, which 

has undergone multiple revisions over successive years, phases out the production of ozone 

depleting substances.  Because the stratospheric ozone layer absorbs ultraviolet-B radiation that 

would otherwise reach the surface of the planet, emission of ozone depleting substances results 

in increased incidence of skin cancer and other health and environmental impacts.  The Montreal 

Protocol has been ratified by 197 countries and is widely recognized as one of the most 

successful international treaties in force.   

As part of the 1990 amendments to the Clean Air Act, Congress enacted Title VI of the 

Act, which directs EPA to work with other federal agencies to carry out U.S. Montreal Protocol 

commitments for phasing out ozone depleting substances.  Title VI specifies mechanisms to 

increase the smoothness and clarity of this phase-out, including a ban on nonessential products 

and flexibility to allow continued production of ozone depleting substances in areas where 

additional time might be required to identify effective alternatives.   

The United States has met Montreal Protocol requirements more rapidly, and at lower 

cost, than anticipated.  By 1996, U.S. phaseouts were occurring four years faster, and covering 

more chemicals than initially planned, while estimated costs dropped by nearly a third.  Ending 

damage to the ozone layer is expected to prevent millions of future U.S. deaths that would 

otherwise have occurred from skin cancer.  EPA’s 1999 study under Section 812 of the Clean 

Air Act concluded that the benefits of this program substantially exceed the costs.  
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 The “U.S. Agricultural Sector Relief Act of 2012” 

Methyl bromide is an odorless, colorless gas that has been used as a soil fumigant and 

structural fumigant to control pests across a wide range of agricultural sectors. Because methyl 

bromide depletes the stratospheric ozone layer, the amount of methyl bromide produced and 

imported in the United States was reduced incrementally until it was phased out in January 1, 

2005, pursuant to our obligations under the Montreal Protocol and Title VI of the Clean Air Act.   

Under the Protocol, the Parties to the Protocol have authority to permit exemptions from 

the phaseout for “critical” uses of methyl bromide that are nominated by a given country.  The 

Protocol includes Decision IX/6, which states that: 

“use of methyl bromide should qualify as ‘critical’ only if the nominating Party 

determines that: 

(i) The specific use is critical because the lack of availability of methyl 

bromide for that use would result in a significant market disruption; and 

(ii) There are no technically and economically feasible alternatives or 

substitutes available to the user that are acceptable from the standpoint of 

environment and health and are suitable to the crops and circumstances of 

the nomination;” 

EPA in 2003 established the Critical Use Exemption process for methyl bromide in 

anticipation of the 2005 phaseout, to provide for growers with critical needs for continued use of 

the fumigant beyond the phaseout. The U.S. Government develops each annual critical use 

nomination through a rigorous technical process involving the careful efforts of several agencies, 

and in close collaboration with the grower community.   
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Each year, EPA solicits applications from growers and grower groups. Staff of the EPA 

Office of Pesticide Programs and the U.S. Department of Agriculture (USDA) Office of Pest 

Management Policy review applications and work with growers to compile the best available 

information on current critical uses. We recognize the vital importance of extensive interaction 

with the user community.  Accordingly, EPA and USDA work actively with applicants to 

identify information gaps, hold multiple calls and meetings to discuss specific agronomic 

conditions and to enhance supporting information, and provide support to, and attend, the annual 

Methyl Bromide Alternatives Outreach Conference.  In addition, between 1995 and 2012, USDA 

– through the Agricultural Research Service (ARS), the Cooperative State Research Education 

and Extension Service (CSREES), and the Inter-regional Project 4 (IR-4) programs – has spent 

over $300 million on research and outreach related to alternatives for crops that used methyl 

bromide. 

All these efforts have the common goal of allowing the U.S. government to develop 

technically supportable estimates for U.S. critical needs for methyl bromide. The value of the 

careful process has been demonstrated in our success to date in Montreal Protocol negotiations. 

The U.S. government has successfully defended our nominations for critical uses of methyl 

bromide, securing approval of an average of 88 percent of our nominated amount in each year 

from 2005 through 2013.   

While the current Critical Use Exemption process has been effective and successful, the 

bill could disrupt that process in a number of respects.  Most notably, the bill effectively requires 

EPA to pursue a critical use exemption under the Protocol – for each and every applicant in the 

full amount requested by the applicant – unless EPA can demonstrate to the applicant that the 

exemption in that amount would not be justified.  As explained above, however, for a critical use 
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exemption to be approved, the Parties to the Protocol ultimately must determine that the 

requirements of the treaty are satisfied.  The bill effectively shift the burden of proof for 

justifying a critical use exemption from the broad current group of stakeholders, including the 

critical users who are best positioned to understand the particulars of their needs, to EPA alone.  

This shift may have the unintended result of nominations that are not as fully technically 

supported as may be needed to secure international agreement.   

Another concern raised by the bill is that, by codifying the list of critical uses set forth in 

the Code of Federal Regulations on January 1, 2005, it effectively resets the universe of critical 

users to those that existed in 2005.  In so doing, it excludes an array of critical users that were 

identified after that date.  At the same time, this provision of the bill will add back some uses that 

need not be on the list, as many once-critical users since 2005 have adopted alternatives and no 

longer rely on methyl bromide.   

The bill enumerates “emergency uses” for methyl bromide, and in doing so, raises two 

potential concerns.  At present, the treaty offers some flexibility in this area; if the United States 

enacts legislation setting forth a specific list, this may encourage the Parties to the Protocol to 

pursue greater specificity with regard to allowable emergency uses, potentially limiting 

important existing flexibility.  Further, the bill’s list excludes certain very high value, national 

security applications – for example, homeland security uses that may be needed, such as use of 

methyl bromide to decontaminate a building after Anthrax exposure. 

Finally, EPA is concerned about how the proposed legislation might affect EPA's 

authority to regulate the use of methyl bromide under the Federal Insecticide, Fungicide, and 

Rodenticide Act (FIFRA).  FIFRA authorizes EPA to require the registration of pesticides sold 

or distributed in commerce and, as part of the registration process, to approve the labeling of the 
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pesticide product.  The draft legislation might preclude EPA from using FIFRA authorities to 

impose requirements on the manner in which methyl bromide may be used when authorized for 

emergency events.  If the bill requires EPA to accept, without change, the terms of a request to 

use methyl bromide in an emergency event, EPA arguably would not be able to continue to 

decide how the use of methyl bromide, a pesticide, would be regulated under FIFRA.  At present, 

and since methyl bromide was first approved for use as a pesticide, EPA has reviewed all 

proposals to use the compound and evaluated potential risks to public health and the 

environment.  When necessary, EPA has required methyl bromide products to bear enforceable 

labeling that specifies how it can be used.  Such requirements include, for example, limits on 

maximum rates of application, required protective equipment for applicators, and buffers to 

protect workers and bystanders. EPA regards the ability to continue to regulate the use of methyl 

bromide under FIFRA as critical to protecting public health and the environment. 

The “Asthma Inhaler Relief Act of 2012” 

 Epinephrine is a short-acting beta-adrenergic bronchodilator used to treat wheezing and 

shortness of breath in patients with asthma.  Marketed as Primatene Mist, epinephrine metered-

dose inhalers (MDIs) that contain chlorofluorocarbons (CFCs) are over-the-counter inhalation 

aerosol products used to treat the symptoms of asthma.  CFCs are ozone-depleting substances 

that, pursuant to the Montreal Protocol, were banned from domestic production in the United 

States in 1996.   

Both the Montreal Protocol and Title VI allow for continued production of CFC-based 

metered dose inhalers through an essential use exemption provision.   The Montreal Protocol 

includes Decision IV/25, which provides that an essential use exemption is available provided 

the following criteria are met: 
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“It is necessary for the health, safety or is critical for the functioning of society 

(encompassing cultural and intellectual aspects); and 

There are no available technically and economically feasible alternatives or 

substitutes that are acceptable from the standpoint of environment and health;” 

Congress, through Title VI of the Clean Air Act, effectively established a partnership 

between EPA and the U.S. Food and Drug Administration (FDA) to guide a gradual, patient-safe 

transition to non-CFC propellants for asthma treatments.  Since the prior CFC propellants were 

banned in 1996, EPA has managed the essential use exemption process for these products.  

Under this process, EPA solicited information from pharmaceutical makers about annual CFC 

needs, developed essential use exemption requests in close consultation with FDA, and worked 

with FDA and the Department of State to secure U.S. nomination amounts before the Parties to 

the Montreal Protocol.  EPA then completed rulemakings to allow for additional production of 

otherwise banned CFCs in amounts authorized by the Parties to the Montreal Protocol.  These 

amounts were determined by careful review and coordination with FDA, the agency with the 

responsibility for determining the medical necessity for continued essential use status for each 

individual active agent used to treat asthma. 

This interagency partnership has been highly successful.  Since the CFC phaseout in 

1996, FDA has approved 19 safe and effective alternative asthma treatments.  In the case of 

Primatene Mist, FDA conducted a thorough public process involving stakeholders, 

pharmaceutical manufacturers, medical and patient advocacy groups, a 2008 FDA rule set a date 

for removing epinephrine from the Clean Air Act list of essential CFC uses, stating that 

continued availability of epinephrine is not necessary to save lives, to reduce or prevent asthma 

morbidity, or to significantly increase patient quality of life.  In response to a request from the 
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manufacturer to allow the additional time needed to bring to market a non-CFC ephinephrine 

alternative, FDA delayed the rule’s effective date to January 1, 2012, when Primatene Mist 

became subject to the CAA ban on sale and distribution. 

The withdrawal of epinephrine metered dose inhalers was one of many successful   

transitions to newer safe and effective asthma therapies.  The certainty and transparency of this 

process allowed pharmaceutical manufacturers ample time – 20 years in the case of epinephrine 

– to research, develop and secure regulatory approval for patient-friendly effective alternatives.  

We are concerned that a bill to require EPA to allow the sale of remaining stocks of epinephrine 

inhalers would confuse patients, reduce confidence in the transition process, and send a strong 

signal to other pharmaceutical manufacturers that orderly engagement in public policy processes 

may not be rewarded.  Further, the bill’s language is directed at restricting EPA enforcement 

authority.  Among other concerns, the Committee should be aware that, since the bill does not 

amend the underlying Clean Air Act ban on sale of nonessential products, this means there is no 

barrier to possible citizen suits associated with continued sales of otherwise banned materials. 

Conclusion 

 In summary, existing flexibilities under the Montreal Protocol and the Clean Air Act have 

proven adequate to address critical use issues associated with ozone-depleting substances.  Using 

these flexibilities, EPA and its federal agency partners have worked cooperatively with 

stakeholders to safely and effectively address issues associated with methyl bromide and 

Primatene Mist.   EPA does not believe that the draft bills before the Committee are necessary 

and is concerned that their enactment could lead to a number of unintended and adverse 

consequences.  Accordingly, I respectfully urge the Committee to carefully consider these issues 

as it proceeds. 
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Chairman Whitfield, Ranking Member Rush, and members of the Committee, I 

appreciate the opportunity to provide a written statement for the record on the draft bills entitled 

the “U.S. Agricultural Relief Act of 2012” and the “Asthma Inhalers Relief Act of 2012”, which 

are presently before the Committee.  These bills address the treatment of methyl bromide and 

Primatene Mist, respectively, which are or contain ozone-depleting substances that the United 

States has agreed to phase out of domestic production under the Montreal Protocol, subject to 

specified critical and essential use exemptions.     

Although the Administration does not yet have a position on these draft bills, I would like 

to make several points that I hope will assist the Committee in its consideration of them.  First, 

EPA does not believe that these bills are necessary.  Through ongoing exemption programs 

under the Montreal Protocol and Title VI of the Clean Air Act, the Executive Branch already has 

sufficient tools to address issues related to continuing essential and critical needs for otherwise 

phased-out ozone depleting substances.  Collaboration between relevant Executive Branch 

agencies in this area is strong.  This collaboration was envisioned by Congress in the drafting of 

Title VI, and it has been instrumental in giving practical meaning to the flexibility built into the 

Montreal Protocol.  Second, as explained in greater detail below, the bills could have a number 
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of unintended adverse consequences. Since each legislative draft deals with a very different 

exemption process and has differing potential consequences, I will deal with each separately.   

Background on the Montreal Protocol 

 The Montreal Protocol on Substances that Deplete the Ozone Layer was ratified by the 

United States in 1987, with the personal support of President Ronald Reagan.  The treaty, which 

has undergone multiple revisions over successive years, phases out the production of ozone 

depleting substances.  Because the stratospheric ozone layer absorbs ultraviolet-B radiation that 

would otherwise reach the surface of the planet, emission of ozone depleting substances results 

in increased incidence of skin cancer and other health and environmental impacts.  The Montreal 

Protocol has been ratified by 197 countries and is widely recognized as one of the most 

successful international treaties in force.   

As part of the 1990 amendments to the Clean Air Act, Congress enacted Title VI of the 

Act, which directs EPA to work with other federal agencies to carry out U.S. Montreal Protocol 

commitments for phasing out ozone depleting substances.  Title VI specifies mechanisms to 

increase the smoothness and clarity of this phase-out, including a ban on nonessential products 

and flexibility to allow continued production of ozone depleting substances in areas where 

additional time might be required to identify effective alternatives.   

The United States has met Montreal Protocol requirements more rapidly, and at lower 

cost, than anticipated.  By 1996, U.S. phaseouts were occurring four years faster, and covering 

more chemicals than initially planned, while estimated costs dropped by nearly a third.  Ending 

damage to the ozone layer is expected to prevent millions of future U.S. deaths that would 

otherwise have occurred from skin cancer.  EPA’s 1999 study under Section 812 of the Clean 

Air Act concluded that the benefits of this program substantially exceed the costs.  
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 The “U.S. Agricultural Sector Relief Act of 2012” 

Methyl bromide is an odorless, colorless gas that has been used as a soil fumigant and 

structural fumigant to control pests across a wide range of agricultural sectors. Because methyl 

bromide depletes the stratospheric ozone layer, the amount of methyl bromide produced and 

imported in the United States was reduced incrementally until it was phased out in January 1, 

2005, pursuant to our obligations under the Montreal Protocol and Title VI of the Clean Air Act.   

Under the Protocol, the Parties to the Protocol have authority to permit exemptions from 

the phaseout for “critical” uses of methyl bromide that are nominated by a given country.  The 

Protocol includes Decision IX/6, which states that: 

“use of methyl bromide should qualify as ‘critical’ only if the nominating Party 

determines that: 

(i) The specific use is critical because the lack of availability of methyl 

bromide for that use would result in a significant market disruption; and 

(ii) There are no technically and economically feasible alternatives or 

substitutes available to the user that are acceptable from the standpoint of 

environment and health and are suitable to the crops and circumstances of 

the nomination;” 

EPA in 2003 established the Critical Use Exemption process for methyl bromide in 

anticipation of the 2005 phaseout, to provide for growers with critical needs for continued use of 

the fumigant beyond the phaseout. The U.S. Government develops each annual critical use 

nomination through a rigorous technical process involving the careful efforts of several agencies, 

and in close collaboration with the grower community.   
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Each year, EPA solicits applications from growers and grower groups. Staff of the EPA 

Office of Pesticide Programs and the U.S. Department of Agriculture (USDA) Office of Pest 

Management Policy review applications and work with growers to compile the best available 

information on current critical uses. We recognize the vital importance of extensive interaction 

with the user community.  Accordingly, EPA and USDA work actively with applicants to 

identify information gaps, hold multiple calls and meetings to discuss specific agronomic 

conditions and to enhance supporting information, and provide support to, and attend, the annual 

Methyl Bromide Alternatives Outreach Conference.  In addition, between 1995 and 2012, USDA 

– through the Agricultural Research Service (ARS), the Cooperative State Research Education 

and Extension Service (CSREES), and the Inter-regional Project 4 (IR-4) programs – has spent 

over $300 million on research and outreach related to alternatives for crops that used methyl 

bromide. 

All these efforts have the common goal of allowing the U.S. government to develop 

technically supportable estimates for U.S. critical needs for methyl bromide. The value of the 

careful process has been demonstrated in our success to date in Montreal Protocol negotiations. 

The U.S. government has successfully defended our nominations for critical uses of methyl 

bromide, securing approval of an average of 88 percent of our nominated amount in each year 

from 2005 through 2013.   

While the current Critical Use Exemption process has been effective and successful, the 

bill could disrupt that process in a number of respects.  Most notably, the bill effectively requires 

EPA to pursue a critical use exemption under the Protocol – for each and every applicant in the 

full amount requested by the applicant – unless EPA can demonstrate to the applicant that the 

exemption in that amount would not be justified.  As explained above, however, for a critical use 
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exemption to be approved, the Parties to the Protocol ultimately must determine that the 

requirements of the treaty are satisfied.  The bill effectively shift the burden of proof for 

justifying a critical use exemption from the broad current group of stakeholders, including the 

critical users who are best positioned to understand the particulars of their needs, to EPA alone.  

This shift may have the unintended result of nominations that are not as fully technically 

supported as may be needed to secure international agreement.   

Another concern raised by the bill is that, by codifying the list of critical uses set forth in 

the Code of Federal Regulations on January 1, 2005, it effectively resets the universe of critical 

users to those that existed in 2005.  In so doing, it excludes an array of critical users that were 

identified after that date.  At the same time, this provision of the bill will add back some uses that 

need not be on the list, as many once-critical users since 2005 have adopted alternatives and no 

longer rely on methyl bromide.   

The bill enumerates “emergency uses” for methyl bromide, and in doing so, raises two 

potential concerns.  At present, the treaty offers some flexibility in this area; if the United States 

enacts legislation setting forth a specific list, this may encourage the Parties to the Protocol to 

pursue greater specificity with regard to allowable emergency uses, potentially limiting 

important existing flexibility.  Further, the bill’s list excludes certain very high value, national 

security applications – for example, homeland security uses that may be needed, such as use of 

methyl bromide to decontaminate a building after Anthrax exposure. 

Finally, EPA is concerned about how the proposed legislation might affect EPA's 

authority to regulate the use of methyl bromide under the Federal Insecticide, Fungicide, and 

Rodenticide Act (FIFRA).  FIFRA authorizes EPA to require the registration of pesticides sold 

or distributed in commerce and, as part of the registration process, to approve the labeling of the 
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pesticide product.  The draft legislation might preclude EPA from using FIFRA authorities to 

impose requirements on the manner in which methyl bromide may be used when authorized for 

emergency events.  If the bill requires EPA to accept, without change, the terms of a request to 

use methyl bromide in an emergency event, EPA arguably would not be able to continue to 

decide how the use of methyl bromide, a pesticide, would be regulated under FIFRA.  At present, 

and since methyl bromide was first approved for use as a pesticide, EPA has reviewed all 

proposals to use the compound and evaluated potential risks to public health and the 

environment.  When necessary, EPA has required methyl bromide products to bear enforceable 

labeling that specifies how it can be used.  Such requirements include, for example, limits on 

maximum rates of application, required protective equipment for applicators, and buffers to 

protect workers and bystanders. EPA regards the ability to continue to regulate the use of methyl 

bromide under FIFRA as critical to protecting public health and the environment. 

The “Asthma Inhaler Relief Act of 2012” 

 Epinephrine is a short-acting beta-adrenergic bronchodilator used to treat wheezing and 

shortness of breath in patients with asthma.  Marketed as Primatene Mist, epinephrine metered-

dose inhalers (MDIs) that contain chlorofluorocarbons (CFCs) are over-the-counter inhalation 

aerosol products used to treat the symptoms of asthma.  CFCs are ozone-depleting substances 

that, pursuant to the Montreal Protocol, were banned from domestic production in the United 

States in 1996.   

Both the Montreal Protocol and Title VI allow for continued production of CFC-based 

metered dose inhalers through an essential use exemption provision.   The Montreal Protocol 

includes Decision IV/25, which provides that an essential use exemption is available provided 

the following criteria are met: 
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“It is necessary for the health, safety or is critical for the functioning of society 

(encompassing cultural and intellectual aspects); and 

There are no available technically and economically feasible alternatives or 

substitutes that are acceptable from the standpoint of environment and health;” 

Congress, through Title VI of the Clean Air Act, effectively established a partnership 

between EPA and the U.S. Food and Drug Administration (FDA) to guide a gradual, patient-safe 

transition to non-CFC propellants for asthma treatments.  Since the prior CFC propellants were 

banned in 1996, EPA has managed the essential use exemption process for these products.  

Under this process, EPA solicited information from pharmaceutical makers about annual CFC 

needs, developed essential use exemption requests in close consultation with FDA, and worked 

with FDA and the Department of State to secure U.S. nomination amounts before the Parties to 

the Montreal Protocol.  EPA then completed rulemakings to allow for additional production of 

otherwise banned CFCs in amounts authorized by the Parties to the Montreal Protocol.  These 

amounts were determined by careful review and coordination with FDA, the agency with the 

responsibility for determining the medical necessity for continued essential use status for each 

individual active agent used to treat asthma. 

This interagency partnership has been highly successful.  Since the CFC phaseout in 

1996, FDA has approved 19 safe and effective alternative asthma treatments.  In the case of 

Primatene Mist, FDA conducted a thorough public process involving stakeholders, 

pharmaceutical manufacturers, medical and patient advocacy groups, a 2008 FDA rule set a date 

for removing epinephrine from the Clean Air Act list of essential CFC uses, stating that 

continued availability of epinephrine is not necessary to save lives, to reduce or prevent asthma 

morbidity, or to significantly increase patient quality of life.  In response to a request from the 
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manufacturer to allow the additional time needed to bring to market a non-CFC ephinephrine 

alternative, FDA delayed the rule’s effective date to January 1, 2012, when Primatene Mist 

became subject to the CAA ban on sale and distribution. 

The withdrawal of epinephrine metered dose inhalers was one of many successful   

transitions to newer safe and effective asthma therapies.  The certainty and transparency of this 

process allowed pharmaceutical manufacturers ample time – 20 years in the case of epinephrine 

– to research, develop and secure regulatory approval for patient-friendly effective alternatives.  

We are concerned that a bill to require EPA to allow the sale of remaining stocks of epinephrine 

inhalers would confuse patients, reduce confidence in the transition process, and send a strong 

signal to other pharmaceutical manufacturers that orderly engagement in public policy processes 

may not be rewarded.  Further, the bill’s language is directed at restricting EPA enforcement 

authority.  Among other concerns, the Committee should be aware that, since the bill does not 

amend the underlying Clean Air Act ban on sale of nonessential products, this means there is no 

barrier to possible citizen suits associated with continued sales of otherwise banned materials. 

Conclusion 

 In summary, existing flexibilities under the Montreal Protocol and the Clean Air Act have 

proven adequate to address critical use issues associated with ozone-depleting substances.  Using 

these flexibilities, EPA and its federal agency partners have worked cooperatively with 

stakeholders to safely and effectively address issues associated with methyl bromide and 

Primatene Mist.   EPA does not believe that the draft bills before the Committee are necessary 

and is concerned that their enactment could lead to a number of unintended and adverse 

consequences.  Accordingly, I respectfully urge the Committee to carefully consider these issues 

as it proceeds. 
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Improving Our Assessment of Benefits

• EPA continues to work to better understand human 
health benefits of protecting the ozone layer

• July 30, 2010:  EPA released 4th peer-reviewed report 
on Atmospheric Health Effects Framework (AHEF) 
model
o 22 million additional avoided cataract cases by 

strengthening original Montreal Protocol through 1997 
Amendments

• EPA can now model cataract cases avoided due to 
ozone layer protection – existing models already 
show significant benefits in reduced incidence and 
mortality from skin cancers that would otherwise 
have occurred



For more information, please contact:

Drusilla Hufford, Director
Stratospheric Protection Division

Hufford.Drusilla@epa.gov

SunWise Program
Rutsch.Linda@epa.gov
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Thomas Midgley, Jr. Recognized Commercial 
Value of Chlorofluorocarbons (CFCs)

1928: The Frigidaire division of GM appoints Robert McNary, 
Thomas Midgley and Albert Henne to find performing, inert 
refrigerants for household use.  CFCs synthesized by Thomas 
Midgley as safer chemicals for refrigerators used in large 
commercial applications.

CCl4 + HF + SbF3Cl2 (catalyst) → CFCl3 (CFC-11)
+ CF2Cl2 (CFC-12) + HCl

Frigidaire was issued the first patent number 1,886,339 for the 
formula for CFCs on December 31, 1928. 

1930: GM and Du Pont formed the Kinetic Chemical Company to 
produce Freon (a DuPont trade name for CFCs) in large quantities. 

1932: the Carrier Engineering Corporation used Freon-11 (CFC-11) 
in the world’s first self-contained home air-conditioner 

1935: Frigidaire and its competitors had sold 8 million new 
refrigerators in the U.S.  using Freon-12 (CFC-12).









U.S. Domestic Response:  Clean Air Act Title VI

Three Primary Regulatory Tasks of CAA Title VI:
– Meet U.S. international compliance obligations under 

Montreal Protocol  --
• Phaseout first chlorofluorocarbons (CFCs) and other class I 

compounds, then class II: hydrochlorofluorocarbons (HCFCs)
– Create path forward for U.S. industry, consumers by evaluating

and listing safer alternatives to ODS through Significant New 
Alternatives Policy (SNAP) Program

– Manage National Refrigerant Emissions Program, to reduce harmful 
ODS releases and encourage recovery of ODS already produced

• Related voluntary programs build on regulatory framework to reduce 
emissions, stop leaks, assure safe disposal of post-consumer white
goods, and share information to encourage sun safety



Then and Now: Progress in Ozone Protection









The Montreal Protocol Has Also Reduced Emissions of 
Climate Damaging Gases







Northern California UV Index increases > 
200% by 2065



Summary

• The Montreal Protocol is working:  ODS quantity declining in 
the atmosphere, allowing natural processes to thicken the 
ozone layer 

• September 16, 2012:  25th anniversary of the signing of the 
ozone layer protection treaty – major success for global 
environmental and human health

• During the last 30 years, atmospheric scientists have 
significantly evolved their understanding of stratospheric 
dynamical processes

• The Montreal Protocol has protected both ozone in the 
stratosphere and the Earth’s climate system

Special thanks to Dr. Paul Newman, NASA, and to Dr. A.R. Ravishankara, NOAA, for 
Science Assessment Panel and UV-related “world avoided” slides
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Success in the Making
• Market-based, cost-effective, results-driven program;  

linked to successful international environmental 
agreement
– Lines up incentives like consumption caps, taxes on production 

as well as floor stocks tax, and management of ODS stocks 
– Cost far less than anticipated

• Health protections significant: Millions of U.S. lives 
saved, 1990-2165

• Montreal Protocol also creates important climate benefits
• Ozone layer on track to heal - over many years…

– The job is not done; U.S. commitments continue
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Goals of U.S. Domestic Program

• Turn off production tap: With limited exemptions, 
regulatory program phases out production & import of 
ozone-depleting substances (ODS)

• Get the most use out of ODS already produced 
(minimize emissions in use, promote recycle/recovery, 
and responsible disposal, & maintain economic value 
of ODS)

• Work with affected industries to identify alternatives 
and smooth transitions to safer alternatives 

• Prevent skin cancer: SunWise, school-based voluntary 
education program, teaches children about sun safety, 
ozone science, and protection from UV radiation



7

U.S. Clean Air Act (CAA)
• Title VI of CAA

– Requires phaseout regulations & other requirements 
as stringent as Montreal Protocol

– Supports production phaseout with other elements: 
Nonessential product bans, labeling, evaluation of 
alternatives, exemptions in special cases

• EPA Regulations - 40 CFR Part 82
– Implement CAA & Montreal Protocol
– Set up phaseout targets & tradable allowance system for Class I 

& Class II substances (production exemptions for certain uses)
– Review and list alternatives
– Emphasize emissions control and recycling
– Strong enforcement component



Then and Now: Progress in Ozone Layer
Protection
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Completing Successful Ozone Layer Protection

• Maintain U.S. compliance with Montreal Protocol, 
collaborating with other countries to strengthen accord 
in sensible ways as appropriate, as in 2007 stronger 
HCFC phaseout
– Assure smooth transitions to alternatives in remaining sectors, 

keeping in view Science Assessment Panel guidance in 2010 
Update:  “The ozone layer and climate change are intricately 
coupled, and climate change will become increasingly more 
important to the future ozone layer “

• Pursue opportunities for more environment, public 
health protection
– Trilateral HFC Amendment

• Share with U.S. families simple steps to avoid 
overexposure to UV radiation that causes skin cancer
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"Perhaps the single most successful international 
agreement to date has been the Montreal Protocol." 

–Kofi Annan, Former Secretary General of the United Nations

"Among the considerable number of multilateral 
agreements agreed between states over the past 40 
years, the ...Montreal Protocol stands out”

–United Nations Secretary-General Ban Ki-moon in 2009

“The climate protection already achieved by the Montreal 
Protocol alone is far larger than the reduction target of 
the first commitment period of the Kyoto Protocol.”

–Velders et al. 2007

4

Montreal Protocol on Substances that Deplete 
the Ozone Layer



Montreal Protocol Measures & Structures

• All Parties Undertake Obligations:
– Reductions of ODS Production and Import
– Strict Schedules for Reductions
– Annual Reporting Requirement
– Requirement for Licensing System
– Ban on Trade with Non-Parties

• Includes both Developed & Developing Countries
– Developing Countries have longer compliance schedule, and their 

compliance is linked to Developing Country financial assistance

• Funding Mechanism: 
– Multilateral Fund (MLF) with Governance & Decision-Making Body 

(Executive Committee)

• Compliance Arm: 
– Implementation Committee 5





Clean Air Act Title VI

• Purpose: Guide U.S. Implementation of the Montreal 
Protocol to Protect the Stratospheric Ozone Layer & 
Reduce Health & Environmental Damage

• Regulatory Tasks of Clean Air Act (CAA) Title VI :
– Turn off production tap for ozone-depleting substances (ODS):  

first chlorofluorocarbons (CFCs) and other class I compounds,  
then class II hydrochlorofluorocarbons (HCFCs)

– Evaluate and list alternatives to ODS
– Reduce refrigerant emissions in useful life and at disposal

• Supportive Voluntary Programs:
– Reduce emissions to protect the environment (often also makes 

good business sense by saving companies money and by saving 
consumer and ratepayer dollars) 

– Share sun safety information to prevent skin cancer and cataracts
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Value of a Self-Reinforcing Framework
• Market-based, cost-effective, results-driven program

– CAA relies first on flexible cap-trade program;  turns off tap 
by phasing out use, import of ODS (with limited exemptions)

• Other CAA Title VI requirements reinforce incentives 
created by consumption cap: 
– Ban non-essential products
– Require labeling of ODS products
– CFC Production & Floor Stocks Taxes
– Identify & list safer alternatives 

(Significant New Alternatives Policy (SNAP) Program),     
while discouraging unacceptable alternatives

– Minimize ODS emissions by regulating recycling & use

• Costs far less than anticipated









 
 • Voluntary program builds on Title VI to capture 

refrigerant and ODS or HFC foam blowing agents in 
appliances

• Partners ensure disposal of refrigerant-containing 
appliances using multi-media approach & best 
environmental practices available

• Partners include:
– Utilities
– Retailers
– Manufacturers
– State & Local 

Governments

Responsible Appliance Disposal (RAD)



UNEP/WMO Ozone Assessment, 2006

Many fluorochemicals deplete ozone AND increase 
radiative forcing of climate – so CAA Title VI & 

Montreal Protocol protect the ozone layer and climate 
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2012 North American Proposal to Amend 
Montreal Protocol
• Establishes Baseline and Obligations for all countries

– Article 5: later schedule, enables MLF financial assistance 
• Overall Phasedown  21 HFCs, uses GWP-weighting

• Includes HFC-23 
byproduct provisions

• Recognizes MP 
institutions –
expertise 

• Coordinates with 
HCFC Phaseout

• Does not alter any 
UNFCCC obligations



2012 North American Proposal

1

• Significant climate benefits: over 96 GtCO2eq 
prevented

• Co-benefits: energy efficiency from equipment 
upgrades, better materials

• Near term actions are meaningful
• Most commercial HFCs have short atmospheric lifetimes

Cumulative HFC Reductions (MMTCO2eq)  2016 through 2050
Non-Article 5 42,100 
Article 5 42,900 
Byproduct Controls (HFC-23) 11,300 

World Total 96,300 



Momentum Growing

• Declaration with 108 Parties favoring addressing 
HFCs under Montreal Protocol

• Numerous studies link HFCs and damage to 
the climate system and ozone layer

GM CADILLAC XTS with R1234yf

• Many countries incorporating low-GWP 
options in their transition plans 

• New alternatives entering the market
• Consider sectors, not chemicals

• Rio+20 supports gradual HFC 
phasedown of production & 
consumption







Summary

• In 2012, Montreal Protocol marks its 25th

anniversary as a uniquely successful 
environmental agreement

• U.S. implementation through CAA Title VI has 
allowed consistent compliance and 
overcompliance in key areas 
– Flexible regulatory scheme blends upstream and 

downstream controls for lower cost results
– Voluntary programs build on CAA framework to 

achieve greater environmental and public health 
protection
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"Perhaps the single most successful international 
agreement to date has been the Montreal Protocol." 

–Kofi Annan, Former Secretary General of the United Nations

"Among the considerable number of multilateral 
agreements agreed between states over the past 40 
years, the ...Montreal Protocol stands out”

–United Nations Secretary-General Ban Ki-moon in 2009

“The climate protection already achieved by the Montreal 
Protocol alone is far larger than the reduction target of 
the first commitment period of the Kyoto Protocol.”

–Velders et al. 2007
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Montreal Protocol Measures & Structures

• All Parties Undertake Obligations:
– Reductions of ODS Production and Import
– Strict Schedules for Reductions
– Annual Reporting Requirement
– Requirement for Licensing System
– Ban on Trade with Non-Parties

• Includes both Developed & Developing Countries
– Developing Countries have longer compliance schedule, and their 

compliance is linked to Developing Country financial assistance

• Funding Mechanism: 
– Multilateral Fund (MLF) with Governance & Decision-Making Body 

(Executive Committee)

• Compliance Arm: 
– Implementation Committee 5





Clean Air Act Title VI

• Purpose: Guide U.S. Implementation of the Montreal 
Protocol to Protect the Stratospheric Ozone Layer & 
Reduce Health & Environmental Damage

• Regulatory Tasks of Clean Air Act (CAA) Title VI :
– Turn off production tap for ozone-depleting substances (ODS):  

first chlorofluorocarbons (CFCs) and other class I compounds,  
then class II hydrochlorofluorocarbons (HCFCs)

– Evaluate and list alternatives to ODS
– Reduce refrigerant emissions in useful life and at disposal

• Supportive Voluntary Programs:
– Reduce emissions to protect the environment (often also makes 

good business sense by saving companies money and by saving 
consumer and ratepayer dollars) 

– Share sun safety information to prevent skin cancer and cataracts
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MEMORANDUM OF AGREEMENT 
 

ON COOPERATION IN FORECASTING ULTRAVIOLET RADIATION 
 

BETWEEN THE 
 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
 

AND THE 
 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
 

U.S. DEPARTMENT OF COMMERCE 
 
 

Whereas, the U.S. Environmental Protection Agency (EPA) and the National Oceanic and 
Atmospheric Administration (NOAA) recognize the serious health, welfare, and economic impacts 
of long term exposure to ultraviolet radiation;  
 
Whereas, the missions of both agencies include stewardship of our natural resources and 
protection of the health of our citizens;  
 
Whereas, they are convinced of the need for enhancing the scientific and technical underpinning 
for environmental policies;  
 
Whereas, both agencies can enhance research, application, and interpretation efforts by utilizing 
the unique meteorological modeling expertise of NOAA and EPA’s expertise in assessing the 
adverse effects of ultraviolet radiation on emissions on public health; 
 
Whereas, the Administrators of EPA and NOAA believe that a formal memorandum will provide 
the structure and basis for implementing/expanding the existing joint research, development, and 
application activities in the environmental field; 
 



Whereas, they agree that this common problem continues to require mutual collaboration; 
therefore, to facilitate the above goals, EPA and NOAA intend to provide the following:  
 
I. PARTIES  
 
This document constitutes an agreement between the U.S. Environmental Protection Agency and 
the National Oceanic and Atmospheric Administration, U.S. Department of Commerce to 
facilitate the routine preparation and dissemination of ultraviolet radiation forecasts and alerts.  
 
II. AUTHORITIES 
 
NOAA, through the National Weather Service (NWS), provides weather, hydrologic, and climate 
forecasts and warnings for the United States, its territories, adjacent waters, and ocean areas for the 
protection of life and property and the enhancement of the national economy as described in 15 
U.S.C. § 313.  NOAA data and products can be used by other governmental agencies, the private 
sector, the public, and the global community.  NOAA, through the NWS National Centers for 
Environmental Prediction (NCEP) provides scientific expertise in the areas of numerical and 
physical modeling of the atmosphere, and fate of solar ultraviolet (UV) radiation reaching the 
ground.  NOAA derives its authority from 33 U.S.C. § 883(d), which authorizes the Secretary of 
Commerce to undertake investigations and research into the geophysical sciences, and 15 U.S.C. § 
1525, the Department of Commerce’s Joint Project Authority, which authorizes the Secretary of 
Commerce to enter into projects with nonprofit, research or public organizations if the project is 
of mutual interest to the parties and the costs of the project are apportioned equitably.  
 
EPA, through the Stratospheric Protection Division (OPD), Office of Atmospheric Programs 
(OAP), Office of Air and Radiation (OAR), cooperates with NOAA under Section 103 of the 
Clean Air Act (CAA), 42 U.S.C. § 7403, to promote and facilitate the coordination of research to 
conduct UV radiation research, perform pollution prevention and modeling studies, develop 
pollution reduction strategies, and conduct other activities relating to EPA’s responsibilities to 
prevent and control air pollution.  Under Title VI of the CAA, 42 U.S.C. Chapter 85, Subchapter 
VI, EPA's Stratospheric Protection Division is responsible for several programs that protect the 
stratospheric ozone layer.  Regulations promulgated by EPA to protect the ozone layer are in 40 
C F.R. Part 82. 
 
III. PURPOSE  
 
EPA and NOAA have cooperated for more than 10 years in conducting research programs related 
to the coupling of air chemistry, and meteorology to develop and utilize scientifically-credible UV 
radiation models.  These models are employed by EPA, the health community and the private 
sector in developing and implementing environmental policy and regulations, and in 
disseminating information on UV radiation and the related health effects to the public.  In light of 
the above, it is the purpose of this Memorandum of Agreement to formalize and reaffirm the 
ongoing collaboration between EPA and NOAA with regard to the forecasting of UV radiation 
and related health effects.  



 
IV. RESPONSIBILITIES OF THE PARTIES  
 
A. NOAA intends to cooperate with EPA by conducting scientific research, development and 
application activities that furthers the mutual interests of the parties to this Memorandum of 
Agreement, including, but not limited to:  developing UV radiation forecast models and tools for 
integrating meteorology and air chemistry; evaluating and improving the suite of UV radiation 
forecast products and services as client needs or the state-of-the-science change or advance; and 
providing expert guidance to EPA on matters relating to UV radiation modeling, and atmospheric 
sciences.  
 
NOAA intends to generate on a routine basis, publicly available information such as operational 
UV radiation forecasts and alerts on a national scale, and provide those forecasts to end users, 
private sector interests, EPA and other public or private parties as jointly determined by EPA and 
NOAA.  
 
B. EPA intends to interpret the NOAA-provided UV radiation forecasts and alerts and officially 
issue the products and alerts as part of its SunWise program to facilitate the dissemination of this 
information to the public and private sector; to promote educational outreach of the public health 
effects; to release public information indexes (e.g. UVI) and statements of UV radiation; and to 
assist other parties who will provide UV radiation forecasts and alerts to the public. 
 
C. Other cooperative research activities may be identified by negotiation between the parties.  The 
Parties plan to document and formalize such additional responsibilities through separate 
interagency agreements that will be effected in writing by representatives of both parties 
 
V. Cooperation on Scientific Research 
 
NOAA:  
— UV radiation models for integrating meteorology and air chemistry.  
— Improvements and modifications to UV radiation forecast models.  
— Verification and validation of model output.  
— Requirements for national UV radiation forecasts.  
— Research, development, and operational model forecasts of meteorological and UV radiation 
parameters as determined by EPA and NOAA, on a real-time, routine basis, and on a national 
scale.  
EPA:  
— Dissemination of UV radiation forecasts and alerts; interpretation of UV radiation forecast 
products (UVI, UV Alert and links to public health warnings) based upon output from NOAA 
numerical forecast models.  
— Consultation and assistance to health, media, and public parties.  
— Criteria for health effect advisories.  
- Educational Outreach of the public health effects 
- Provide contact information for public and private sector inquiries.  



 
VI. PERIOD OF AGREEMENT AND MODIFICATION/TERMINATION  
 
This Memorandum of Agreement will be effective when signed by all parties.  This Memorandum 
of Agreement may be amended at any time by mutual consent of the parties.  The parties will 
review this Memorandum of Agreement at least once every five years to determine whether it 
should be revised, renewed, or canceled.  Any party may terminate this Memorandum of 
Agreement by providing 90 days written notice to the other party. 
 
VII. Limitations 
 
All commitments made in this Memorandum of Agreement are subject to the availability of 
appropriated funds and each agency’s budget priorities.   Nothing in this Memorandum of 
Agreement, in and of itself, obligates EPA or NOAA to expend appropriations or to enter into any 
contract, assistance agreement, interagency agreement, or incur other financial obligations.  Any 
endeavor involving reimbursement or contribution of funds between the parties to this agreement 
will be handled in accordance with applicable laws, regulations, and procedures, and will be subject 
to separate interagency agreements that will be effected in writing by representatives of both 
parties. 
 
Any terms of this agreement found to be inconsistent with current NOAA or EPA directives or 
policies will be invalid, but the remaining terms will remain in effect.  
 
This Memorandum of Agreement does not create any right or benefit, substantive or procedural, 
enforceable by law or equity against NOAA or EPA, their officers or employees, or any other 
person.  This Memorandum of Agreement does not direct or apply to any person outside of 
NOAA and EPA. 
 
 
 
 
 
Drusilla Hufford     Dennis McCarthy 
 
Director  Director 
Stratospheric Protection Division   Office of Climate, Water, and 
Environmental Protection Agency   Weather Services 
       NOAA National Weather Service 
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VII. Limitations 
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Drusilla Hufford     Dennis McCarthy 
 
Director  Director 
Stratospheric Protection Division   Office of Climate, Water, and 
Environmental Protection Agency   Weather Services 
       NOAA National Weather Service 



  

 
 

September 26, 2011 

 

Docket # EPA-HQ-OAR-2010-1040 

Air and Radiation Docket and Information Center, U.S. 

Environmental Protection Agency  

Mail Code: 6102T 

1200 Pennsylvania Ave., NW 

Washington, DC 20460 

 

 

Re: Comments On August 2011 Interim Final Rule Adjusting Allocation System for 

        HCFC-22 (EPA-HQ-OAR-2010-1040) 

 

 

On behalf of the Natural Resources Defense Council (NRDC), I respectfully submit the 

following comments regarding EPA’s interim final rule, “Protection of Stratospheric Ozone: 

Adjustment to the Allowance System for Controlling HCFC Production, Import, and Export, 76 

Fed. Reg. 47,451 (Aug. 5, 2011) (“IFR”). NRDC encourages EPA to accelerate the phase-out 

schedule for HCFC-22 in its rulemaking for 2012 and beyond. 

 

I. EPA Should Not Increase Production Allowances 

 

As I expressed in our June 2, 2011, letter to the Administrator regarding EPA’s response 

to Arkema v. EPA (attached), NRDC opposes any increase in allowances of HCFC-22 for 2011 

or any subsequent year.  NRDC appreciates EPA’s decision in the IFR to maintain total 

allocation levels for 2011 and urges EPA not to make any upward adjustments to current 

production allocations in response to comments. Increasing HCFC-22 production, whether for 

domestic use or export, would result in additional burdens on the stratosphere, public health, and 

the natural environment.   

 

Arguments that increasing production allocations will result in net environmental benefits 

are counterintuitive and unfounded.  Some commenters have claimed that greater US production 

allocations will allow increased exports and displace dirtier HCFC-22 production abroad – 

production that takes place with more HFC-23 byproduct emissions. The claimed benefit occurs 

only if it is assumed that increased HCFC-22 exports would be counterbalanced by reduced 

foreign production. Recent history of the HCFC-22 market suggests this would not be the case – 

that increasing domestic exports would only increase the global HCFC-22 supply and push down 

HCFC-22 prices.  Because total current HCFC-22 production is below Montreal Protocol caps, 
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increasing exports of HCFC-22 will not push foreign competitors out of the international market.  

Instead, increased exports will only worsen the glut of HCFC-22 on the market and further 

depress prices. This is especially true considering the carbon offset projects under the Clean 

Development Mechanism of the Kyoto Protocol incentivize participating plants in developing 

countries to continue production of HCFC-22 in order to receive compensation for destruction of 

the unwanted byproduct, HFC-23.   

 

Because increasing production allowance allocations will increase worldwide production, 

increasing allocations would result in environmental harm.  Increasing oversupply of HCFC-22 

would further drive down prices. Cheap prices correspond with an increase in demand that would 

prolong dependence on this harmful substance. In fact, low prices have already encouraged 

equipment manufacturers to return to producing HCFC-22 based equipment. Even worse, low 

prices are hampering HCFC-22 reclamation from becoming competitive in the marketplace.  We 

should be encouraging reclamation and re-use of already existing HCFC-22 in preference to new 

production.  Permitting any increase in production allocations would work in exactly the wrong 

direction.   

 

Additionally, increasing production allocations is not warranted by the Clean Air Act. 

Title VI states that the “[transfer] rules shall insure that the transactions under the authority of 

this section will result in greater total reductions in the production in each year of class I and II 

substances than would occur in that year in the absence of such transactions.”
1
 This IFR adjusts 

allocations as a result of the transfers made by Arkema and Solvay. In the process of that 

transfer, EPA took into account this provision such that the transfer resulted in a net reduction of 

emissions. This proceeding is an incident of that transfer transaction.  Increasing production 

allowances now would conflict with the requirement for the transfer transaction to result in 

reductions.    

 

 

II. EPA Should Accelerate the Phase Out Schedule 

 

The comments already filed reflect a general consensus that there is a glut of HCFC-22 

on the market and that the oversupply is driving down prices and increasing production of 

HCFC-22 based equipment. The current glut and low prices are compelling evidence that the 

current HCFC-22 phase-down schedule is not rapid enough.  The glut is bad for both business 

and the environment, and the EPA should solve this problem by accelerating the phase-out and 

reducing allocations. 

  

The EPA has a statutory mandate under Clean Air Act §606 to accelerate phase out of an 

Ozone Depleting Substance (ODS) where it is both necessary and feasible. The “necessary” 

component requires the EPA Administrator to determine if “such or more stringent schedule may 

be necessary to protect human health and environment.”
2
  The science has long established the 

need to phase out ODS emissions as soon as possible. ODS emissions increase the risk of fatal 

and non-fatal skin cancers, cataracts, and immunological disorders across the globe. The sooner 

emissions are phased out, the sooner the ozone will be able to repair itself. 

 

                                                 
1
 Clean Air Act 42 U.S.C. §7671f(a). 

2
 Id. at §7671e(a)(1). 
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Current evidence demonstrates that a faster HCFC-22 phase-out is also “feasible.”  This 

component requires the Administrator to determine whether a “more stringent schedule is 

practicable” based on “availability of substitutes,” in addition to “technology achievability, 

safety and other relevant factors.”
3
 The present glut of HCFC-22 and the unused consumption 

allocations demonstrates that more stringent standards are practicable taking into account all 

these factors. Further supporting the practicability of more stringent standards is that current 

HCFC-22 prices are too low to incentivize reclamation or conversion to non-HCFC-22 

dependant products.  This means that it is the HCFC-22 oversupply, not concerns about the 

availability of substitutes that is preventing a timely transition from HCFC-22 dependence. 

 

Since more stringent standards are both necessary and feasible, EPA should accelerate 

the phase out schedule and implement larger reductions in the 2012-2014 allocation period.  

NRDC urges EPA to include this accelerated phase-out in its next allocation rulemakings. 

 

 

Sincerely, 

 
 

David D. Doniger 

Policy Director  

NRDC Climate and Clean Air Program 

 

                                                 
3
 Id. at §7671e(a)(2). 
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Current evidence demonstrates that a faster HCFC-22 phase-out is also “feasible.”  This 

component requires the Administrator to determine whether a “more stringent schedule is 

practicable” based on “availability of substitutes,” in addition to “technology achievability, 

safety and other relevant factors.”
3
 The present glut of HCFC-22 and the unused consumption 

allocations demonstrates that more stringent standards are practicable taking into account all 
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Sincerely, 

 
 

David D. Doniger 

Policy Director  

NRDC Climate and Clean Air Program 

 

                                                 
3
 Id. at §7671e(a)(2). 
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Since 1992, Drusilla has worked to protect the stratospheric ozone layer, first as Chief of the Branch 
responsible for identifying and approving alternatives to ozone depleting substances in major industrial 
sectors through the U.S. Significant New Alternatives Policy (SNAP) Program.  In 1997, Ms. Hufford 
was appointed Director of EPA’s Stratospheric Protection Division.  The SPD implements Title VI of the 
Clean Air Act protecting the ozone layer;  the division’s work has resulted in large reductions in 
production and use of ozone depleting substances in the U.S. and is the mechanism for U.S. 
implementation of the international treaty to protect the ozone layer, the Montreal Protocol on 
Substances that Deplete the Ozone Layer.  

Because depletion of the ozone layer causes skin cancer, Ms. Hufford has also developed public health 
campaigns to prevent skin cancer.  In 1994, she helped establish the U.S. UV Index, now reported in all 
major U.S. media markets.   In 1997, her work in skin cancer prevention developed a focus on protecting 
children’s health, as she created the SunWise Program, a standards-based curriculum now used to teach 
sun safety to children at more than 25,000 schools K-8 in all U.S. states.  From 2007-2010, in addition to 
her work at EPA directing SPD, she served as Co-Chair of the U.S. National Council on Skin Cancer 
Prevention.   

Session 2 (04/D3) – Montreal Protocol II:  Climate Protection 

Dan Reifsnyder 

Dan Reifsnyder became Deputy Assistant Secretary for Environment in the Bureau of Oceans, 
Environment and Science on August 20, 2006. He is responsible for a broad suite of issues 
related to environmental protection and conservation, including: transboundary air quality, 
protection of the stratospheric ozone layer, international chemicals management, the 
transboundary movement of hazardous wastes, persistent organic pollutants, environmental 
aspects of free trade agreements, international forestry conservation, biological diversity, 
desertification, wildlife conservation and the protection of wetlands and coral reefs. In these 
areas, he leads the U.S. delegation under multiple bilateral and multilateral treaties and 
agreements.  

From 1989 to 2006 Mr. Reifsnyder served as Director of the Bureau’s Office of Global Change, 
where he developed and implemented U.S. policy on global climate change. He played a key role 
in crafting a wide range of Presidential initiatives, including: the Asia Pacific Partnership on 
Clean Development and Climate, the Methane to Markets Partnership, the International 
Partnership for the Hydrogen Economy, the Group on Earth Observations, and the Carbon 
Sequestration Leadership Forum. He was also instrumental in launching or reinvigorating 15 
bilateral climate change agreements and in establishing the U.S. Climate Change Country 
Studies Program, the U.S. Initiative on Joint Implementation and the International Coral Reef 



Initiative. From 1989 to 2006, he helped shape the work of the Intergovernmental Panel on 
Climate Change and co-chaired its Financial Task Team. He was alternate head of the U.S. 
delegation in negotiations that led to the U.N. Framework Convention on Climate Change.  

Mr. Reifsnyder served as Visiting Lecturer in Public and International Affairs at Princeton 
University’s Woodrow Wilson School (1999-2000) and as a Research Fellow at Tufts 
University’s Fletcher School of Law and Diplomacy (2000-2001).  

He was Deputy Director of the Bureau’s Office of Cooperative Science and Technology 
Programs (1987-89), and Atlantic Desk Officer in the Office of Fisheries Affairs (1984-87). He 
came to the Department of State after 10 years with the National Oceanic and Atmospheric 
Administration in progressively responsible positions. While at NOAA, Mr. Reifsnyder helped 
negotiate the Pacific Salmon Treaty with Canada, the Convention on Future Multilateral 
Cooperation in the Northwest Atlantic and the Convention on Salmon Conservation the North 
Atlantic Ocean.  

Mr. Reifsnyder holds a J.D. degree from George Washington University (1981), an M.A. degree 
in Russian Area Studies from Georgetown University (1976), and an A.B. degree in political 
philosophy from Trinity College (CT) (1972). He studied at the Institut d’Etudes Politiques 
(Paris) from 1970-71 and at Leningrad State University (summer 1974). He is a member of the 
Virginia State Bar and the District of Columbia Bar and has been admitted to practice before the 
U.S. Supreme Court and the Court of Appeals for the 4th Circuit.  

He has received numerous awards including the Department of State’s Superior Honor and 
Meritorious Honor Awards. He has been a member of the Senior Executive Service since 1994, 
and in 2005 received the Presidential Meritorious Rank Award.  

His languages are French and Russian.  

Guus Velders 

Dr. Velders is a senior scientist on ozone layer depletion, climate change, and air quality at the 
Netherlands Environmental Assessment Agency. He holds an MSc in applied physics and a PhD 
in quantum chemistry from the University of Twente, The Netherlands. In the past Dr. Velders 
has worked at the Royal Netherlands Meteorological Institute studying the effects of aircraft 
emissions on the composition of the atmosphere, at the Aeronomy Laboratory of NOAA 
(Boulder, CO) as a visiting scientist studying tropospheric nitrogen dioxide concentrations, and 
for twelve years with the National Institute of Public Health and the Environment (The 
Netherlands). Dr. Velders is involved in both scientific research and in assessments on the 
national (Dutch Government), European (European Environment Agency) and global scale 
(IPCC, UNEP, and WMO). Topics of expertise include chemistry and transport in the 
atmosphere, ozone layer depletion from production of CFCs to effects on humans, UV radiation, 
climate change, global and regional atmospheric modeling, data assimilation and inverse 
modeling, and air quality. In 2009, Dr. Velders earned the EPA Scientific and Technological 
Achievement Award for his published research on the linkages between ozone and climate 



science. Apart from being author and co-author of various scientific publications, Dr. Velders 
was also coordinating lead author of the IPCC Special report on ozone layer depletion and 
climate change and lead author of the WMO/UNEP Scientific Assessment of Ozone Depletion: 
1998, 2006, and 2010. Dr. Velders was also an author of several other UNEP, WMO and EEA 
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Summary 

 Protection of the ozone layer is a huge bi-partisan public health success story.  The phase-out of 
ozone-destroying chemicals, including methyl bromide, is saving literally millions of Americans, and 
tens of millions of people around the world, from death and disease, from skin cancer, cataracts, 
and immune diseases.  It is also saving farmers billions of dollars in UV-related crop losses.   
 

 Now is not the time to tamper with the Montreal Protocol and the Clean Air Act.  By slowing or even 
reversing the transition away from methyl bromide, “The U.S. Agricultural Sector Relief Act” will lead 
to more skin cancers, more cataracts, more immunological disease.  It will benefit strawberry 
growers and others who have profited by abusing the “critical use exemption” for almost a decade.  
Thousands of other farmers growing other crops will suffer more UV-related crop losses as a result.   

 

 Methyl bromide suppliers and users have dragged their feet on replacing this dangerous compound 
for two decades.  No other industry has had more time and more leeway to transition from 
dangerous ozone-destroying chemicals.   

 

 The United States is responsible for more than 90 percent of all methyl bromide exemptions.  Every 
other strawberry- and tomato-growing country with California-like growing conditions – including 
Italy, Spain, Greece, and Australia – has ended use of methyl bromide.   Mexican growers use less 
methyl bromide per acre than their California counterparts, and Mexico will end methyl bromide 
use entirely this year. 

 

 California strawberry growers have done very well during the whole experience, according to a 
recent peer-reviewed economic study.  Strawberry acreage is up 16% and yields are up 14% since 
2004 despite significant reductions in methyl bromide allocations.  So are U.S. grower prices and 
total crop values.   

 

 U.S. critical use exemptions have been coming down.  California strawberries are now the only field 
use for which the U.S. is still seeking critical use exemptions.  Together with several structural and 
commodity uses, the total U.S. exemption request for 2014 is down to slightly more than 400 tons.     
 

 The bill would do reckless damage in three major ways:  First, it would permanently define as 
“critical uses” all of the uses that were labeled critical in 2005, even though the vast majority no 
longer even use methyl bromide.  Absurdly, the bill would make even golf course turf grass a 
“critical use.”  It makes no sense to freeze into law an utterly out-dated list of “critical uses.” 

 

 Second, the bill relieves applicants of the need to show why they need exemptions.  They could just 
submit their exemption wish lists without any supporting data.  EPA then would bear the burden of 
gathering the data to support any reduction.  Absent resources and data, EPA would have little 
choice but to forward the applicants’ unsupported wish lists to the parties.  This would be foolish 
even from the growers’ perspective.  It actually helps the U.S. government win approval for 
exemptions to have shown that it has exercised judgment and discipline in framing its requests, and 
has is not mechanically asked for everything its domestic applicants may have wanted. 

 

 Third, the bill would blast an enormous new loophole into the Clean Air Act and our pesticide safety 
laws, by allowing any individual user to write his own ticket for up to 20 tons of methyl bromide 
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simply by asserting the existence of an “emergency.”  There could be a hundreds of emergency 
exemptions per year, totaling up to 2,000 tons per year (the 2011 critical use amount).     
 

 This is a bad and unneeded bill.  It would harm public health, harm other farmers, and indeed even 
harm the farmers it is intended to help.  The process is working.  This Committee should let well 
enough alone. 
 
 
  



 
 

Thank you Chairman Whitfield and Ranking Member Rush for the opportunity to testify on 

behalf of the Natural Resources Defense Council on the proposed “U.S. Agricultural Sector Relief Act of 

2012.”  Founded in 1970, NRDC is a national nonprofit environmental organization of scientist, lawyers, 

and environmental specialists with more than 1.3 million members and online activists, served from 

offices in New York, Washington, Chicago, San Francisco, Los Angeles, and Beijing.  I am policy director 

of NRDC’s Climate and Clean Air Program.  I have been with NRDC twice, from 1978 through 1992 and 

from 2001 to the present.  In the 1990’s I served as director of climate change policy in the EPA Office of 

Air and Radiation.  Relevant to the topic of today’s hearing, I have worked on the phase-out of ozone-

destroying chemicals for more than a quarter century.    

There are few greater success stories than the global effort to phase out the ozone-damaging 

chemicals.  Every American, and every citizen on this Earth, relies on the ozone layer to block dangerous 

ultraviolet radiation that causes skin cancer, cataracts, immune disorders and other diseases.  The treaty 

to protect the ozone layer, known as the Montreal Protocol, has enjoyed bipartisan support from five 

presidents beginning with Ronald Reagan.  So have the ozone layer protection provisions of the Clean 

Air Act.  They are saving literally millions of Americans, and tens of millions of people around the world, 

from death and disease.  They are also preventing billions of dollars in UV-related crop losses and other 

economic damages.   

Yet the ozone shield is still being weakened by ozone-depleting chemicals that increase our 

exposure to dangerous UV radiation.  Millions of Americans – including farmers – must work everyday in 

the sun.  Millions more – from school children to seniors – spend hours of their days out of doors.  

Millions of concerned parents check the UV Index and cover their kids with sunscreen before letting 

them go out in the sun.  

That brings us to methyl bromide.  Methyl bromide is the most powerful ozone-depleter still in 

widespread use.  All of the other more potent ozone-destroying chemicals have been successfully 
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eliminated – worldwide.  Methyl bromide is also highly toxic, with inhalation or dermal exposure causing 

a wide range of acute and chronic effects, including death.   

Mr. Chairman, I will not mince words.  You are considering a bill to further slow the snail-like 

pace of the transition from this dangerous chemical – a bill that will lead to more skin cancers, more 

cataracts, more immunological disease, and more crop losses due to ozone-destruction and UV 

radiation, as well as more illness from direct exposure.  Contrary to the bill’s grandiose title, this bill will 

not broadly benefit “the U.S. agricultural sector.”  Indeed, thousands of farmers growing other crops will 

suffer more UV-related crop losses as a result.  Instead, this bill will benefit only a small sliver of 

strawberry growers and few others who have profited handsomely by abusing the “critical use 

exemption” for the better part of a decade.   

No industry has had more time and more leeway to transition from dangerous ozone-destroying 

chemicals than this one.  The auto industry replaced CFCs in car air conditioners in less than four years.  

The electronics industry replaced ozone-depleting solvents in circuit board manufacture in less time 

than that.  The air conditioning and refrigeration industry and the fire protection industry got rid of their 

potent ozone-depleters in well under a decade.  Indeed, some of these industries have gone through 

two rounds of transitions to safer chemicals in the last 20 years.  And all of these industries have been 

able to produce better, more energy-efficient, and more profitable products. 

But methyl bromide stands apart.  The producer and the users of this chemical have dragged 

their feet on replacing this dangerous compound for two decades.  Let’s review:   

The phase-out of methyl bromide was supposed to be completed by 2001 pursuant to the 1990 

Clean Air Act Amendments.  With a decade of lead-time, growers and other users should have invested 

in developing and field testing other agents and other agricultural practices, like every other industry 

did.  Their effort was minimal.  And their minimal effort was rewarded by pushing the deadline back to 

2005, in conjunction with amendments to the Montreal Protocol to phase out methyl bromide world-



3 
 

wide.  An post-2005 exemption was allowed for so-called “critical uses,” but all observers then thought 

this would be just a small percentage of historical (“baseline”) methyl bromide use, just as the “essential 

use” exemptions for other ozone-destroying chemicals had been only a small fraction of their baselines. 

Indeed, other countries with comparable agricultural conditions played by those rules, 

submitting critical use exemption requests, if any at all, that reflected small fractions of their historical 

methyl bromide use levels.  Only the U.S. took a different tack.  In 2003, U.S. growers and others sought 

exemptions totaling some 15,000 tons, more than 60 percent of country’s baseline use in the early 

1990s.  The U.S. government requested more than 10,000 tons of exemptions, and nearly broke the 

back of the Montreal Protocol.  For the first time in its history, the parties were unable to come to a 

consensus decision.  For the first time, there was an impasse that could not be resolved without calling 

an extraordinary meeting of the parties.   

For eight years running, the United States alone has requested more than 90 percent of all 

exemptions.  Over this period, nearly every other developed nation has eliminated its need for methyl 

bromide.  Specifically, every other strawberry- and tomato-growing country with Mediterranean-like 

growing conditions – including Italy, Spain, Greece, and Australia – has moved beyond use of methyl 

bromide.   Even Mexico – the California strawberry growers’ only competitor – is committed to end its 

use of methyl bromide this year.1 

Throughout this period, and here again today, the California strawberry growers have led the 

pack in coming to Congress playing the hardship violin.  In fact, however, California strawberry growers 

have done very well during the whole experience, according to a recent peer-reviewed economic study 

by Erin N. Mayfield and Catherine Shelley Norman, published in the Journal of Environmental 

                                                           
1
 “The Government of Mexico has committed to achieve the complete phase-out of MB by the end of 2012.”  

United Nations Environment Programme, Executive Committee of the Multilateral Fund for the Implementation of 
the Montreal Protocol, Sixty-sixth Meeting, Montreal, 16-20 April 2012, “Project Proposal:  Mexico, National 
methyl bromide phase-out plan (third tranche), ¶9, http://www.multilateralfund.org/66/English/1/6641.pdf.  
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Management.2  They have expanded their strawberry acreage and increased their yields dramatically 

despite significant reductions in methyl bromide allocations:  California strawberry acreage in 2010 had 

increased 83 percent over 1991 levels and 16 percent over 2004.  Yields per acre in 2010 increased 29 

percent over 1991 levels and 14 percent over 2004.  California’s share of U.S. production also increased 

during this period, from about 80 percent in 1991 to more than 90 percent in 2010.  U.S. grower prices 

and total crop values adjusted for inflation also increased during the exemption years.   

The expansion of the strawberry acreage treated with methyl bromide is extremely troubling 

because it breaks a commitment made by the U.S. government not to allow such expansion.  For 

instance, the “National Management Strategy for Methyl Bromide, United States of America, December 

2005” states:  “An important way that the United States addresses the issue of avoiding increases in 

MeBr use is our policy to disallow any increases in acreage or throughput that CUE applicants might 

include in their CUE request.”3  This turns out to have been a hollow promise. 

The growers’ complaints often center on the claim of unfair competition from Mexico.  

Throughout this period, however, Mexican growers used less methyl bromide per acre than their 

California counterparts, and Mexico, as I mentioned, has committed to stop using methyl bromide this 

year.  Mayfield and Norman note that although strawberry imports from Mexico increased as the overall 

U.S. strawberry market grew, Mexico’s share of total U.S. consumption did not increase significantly, 

and U.S. growers’ strawberry exports to Canada rose by almost as much as imports from Mexico.   

Mayfield and Norman also note that the economic analysis supporting the critical use 

nomination for 2014 – an analysis prepared by the strawberry growers – indicates that a range of 

alternatives to methyl bromide are effective and available at comparable cost and without yield losses.  

                                                           
2
 E. Mayfield & C. Norman, Moving away from methyl bromide: Political economy of pesticide transition for 

California strawberries since 2004, Journal of Environmental Management, Vol. 106, Pp. 93-101 (2012), available at 
http://www.sciencedirect.com/science/article/pii/S0301479712001909, and attached to this testimony. 
3
 http://www.epa.gov/ozone/mbr/downloads/MeBrNatMgmtStrat.pdf, p. 4.  
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Notably, these results do not depend on methyl iodide, which was withdrawn from the market by its 

manufacturer earlier this year. 

As it turns out, the industry is still sitting on a stockpile of methyl bromide made before 2005 

and stored in railroad cars in various communities around the country.  Believe me, tank cars of highly 

toxic methyl bromide baking in the sun on rail sidings are not something I’d want in my community, or 

rolling through my Congressional district, yet few people know if they enjoy that privilege.  As of today, 

the stockpile still exceeds 1,200 tons – three time the U.S. critical use nomination for 2014. 

Why is the stockpile important?  Because the rules of the road under the treaty are that a 

country may request permission to manufacture new methyl bromide to serve critical use needs only if 

it has exhausted its stockpiles.  The industry attempted to conceal that stockpile from both the public 

and the government, and this led to the U.S. government’s initially misrepresenting to the other 

Montreal Protocol parties in 2003 that there would be no stockpile left in 2005.  But the true stockpile, 

divulged only later in response to an NRDC lawsuit, was nearly 13,000 tons – more than the entire 

amount the U.S. claimed to need for 2005.  The methyl bromide stockpile has been used – illegally, in 

our view – for crops that no longer qualify as critical uses, such as golf course turf grass, and to exceed 

the critical use limits on crops such as strawberries.  Each year since 2004, the stockpile has been larger 

than the next year’s total critical use request.  That is true for 2013 and 2014.  The deception over the 

stockpile, once revealed, almost caused the breakdown of the treaty process, and the existence of a 

continuing stockpile is still a major irritant between the parties today. 

NRDC acknowledges that the amounts of U.S. critical use exemptions have been coming down, 

however belatedly.  Many growers and other users have finally taken up alternative chemicals and 

alternative pest management practices, so that we have now come to the point where the only field use 

for which a critical use nomination is still being made in 2014 is California strawberries.  Together with 

several structural and commodity uses, the total U.S. exemption request is down to slightly more than 
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400 tons, as compared to nearly 10,000 tons in 2005.  This progress, though long delayed, is noteworthy 

and must continue.  Further progress is possible even in the short run, through practices such as greater 

use of impermeable films (something other countries have already adopted) and by continued adoption 

of alternatives. 

In short, the process is working.  Now is not the time to tamper with the methyl bromide phase-

out requirements under Montreal Protocol and the Clean Air Act.  Mr. Chairman, the bill before you 

would pointlessly weaken curbs on this dangerous ozone-destroying chemical, threaten the recovery of 

the ozone layer, and further strain our relations with other countries that are already experienced with 

U.S. abuse of critical use exemptions.  The bill does reckless damage in at least three major ways: 

First, the bill would permanently define as “critical uses” all of the uses that were labeled critical 

in 2005, regardless of the fact that the vast majority of those crops and applications have successfully 

transitioned to alternatives and no longer even use methyl bromide.  Absurdly, the bill would make golf 

course turf grass a “critical use,” even though the Bush administration’s agriculture department dropped 

it from the list in 2006.  Why in the world does it make sense to revive and freeze into law an utterly 

out-dated list of “critical uses”?   

Second, since growers and other applicants are seeking exemptions for a chemical that is 

otherwise already banned under both domestic and international law, and since they are in the best 

position to innovate and test alternatives, they quite properly now bear the burden of showing the need 

for methyl bromide and the absence of economically practical alternatives.  But the bill would turn that 

burden around.  It would allow applicants to submit their wish lists for exemptions without providing 

any data in support.  Even though this chemical is already supposed to be banned, the bill would then 

require EPA to shoulder the burden of developing the data to support any reduction from the growers’ 

or other applicants’ requests.  As the growers would be quick to point out, EPA does not run farms, and 

EPA does not run alternatives testing programs.   
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Absent the resources and access to data, EPA would have little choice but to forward the 

applicants’ wish lists to the parties for consideration.  Even from the growers’ perspective, this would be 

a fool’s errand.  It is difficult enough for the U.S. to gain approval for its out-sized exemption requests 

when it can bring a reasonably robust case forward for technical scrutiny by the other parties.  It actually 

helps the U.S. win approval for exemptions to have shown that the government has exercised some 

judgment and discipline in framing its requests, and that the U.S. is not asking for everything its 

domestic applicants may have wanted. 

 Third, the bill would blast an enormous new loophole into the Clean Air Act and our pesticide 

safety laws, by allowing any individual user to write his own ticket for up to 20 tons of methyl bromide 

simply by asserting the existence of an emergency.  “Emergency” is conveniently defined to mean any 

situation where someone wants to use more methyl bromide than is available under a critical use 

exemption, and where he declares that there is no alternative.  The bill would allow a hundred 20-ton 

emergency exemptions per year, up to a total of 2,000 tons per year (the amount of critical use 

exemptions in 2011).  This would be a massive abuse of the emergency exemption provision under the 

Montreal Protocol, which has been invoked only twice so far (once by Australia and once by Canada) in 

genuine emergencies.   

Imagine, Mr. Chairman, how cool it would be to be able to withdraw more cash from the bank 

than you have in your account, just by calling it an emergency.  There’s another name for that:  bank 

robbery. 

This is a bad bill, and an unneeded bill.  It would harm public health, harm other farmers, and 

indeed even harm the farmers it is intended to help.  The process is working.  This Committee should let 

well enough alone. 
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1 For the last seven years reported, 2007 2013, approved US CUEs have been
more than 75% of non-Article 5 exemptions approved globally, so US strawberry
uses are a significant amount of remaining global use of MeBr. In the first year of the
exemption process, US allowances were a bit over 40% of total non-Article 5 allo-
1. Introduction and background

US fruit and vegetable growers using the fumigant methyl
bromide (MeBr), scheduled for phaseout under the Montreal
Protocol on Substances that Deplete the Ozone Layer, faced
uncertainty about the cost and effectiveness of alternative chem
icals and practices, and many of them applied for exemptions
allowing continued use after the planned elimination of MeBr. This
process was controversial e so much so that the United States
suggested that they might withdraw from the Montreal Protocol,
up to that point considered a model of successful international
environmental policy, if their nominations for exemptions were not
granted (Gareau and DuPuis, 2009). In the exemption process,
which allowed exceptions to the scheduled 2005 complete
phaseout date, one of the most contested uses was for strawberry
farming, especially in California where many alternatives are
strictly regulated or disallowed. Growers argued that none of the
alternatives met the ‘economic and technical feasibility’ conditions
of the Critical Use Exemption (CUE) rules. DeCanio and Norman
y and Environmental Engi-
harles Street, Baltimore, MD
96.
(E.N. Mayfield), norman@

All rights reserved.
(2005) discuss possible interpretations of the feasibility criteria at
length, emphasizing that it cannot mean that no changes in costs or
agricultural practices are required of methyl bromide users, but
there is not a consensus definition of precisely what standard must
be met.

Currently, the majority of CUEs for methyl bromide are allocated
to the United States.1 The share of field (rather than nursery)
strawberries in total exemption requests has also grown; the 2014
US field strawberries nomination was for over 93% of the total US
allocation, andwas exclusively for use in California, which produces
90% of US strawberries (ERS, 2011c). In 2007 the same share was
only 13% and more geographically dispersed, including uses in the
southeastern US as well as California (USDoS, 2010, 2005, ozone.
unep.org). Substitutes have been slower to develop in California,
cations. For 2013, the United States has received over 90% of approved CUE
allowances. Article 5 parties, which are, roughly speaking, less developed countries,
do not have to complete phaseout until 2015, but their total use peaked in 1998,
and by 2010 total consumption in Article 5 and non-Article 5 countries were
approximately equal (exclusive of quarantine and pre-shipment uses, which are
regulated separately and excluded from the discussion throughout this paper)
(ozone.unep.org).
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due to different farming practices and a relatively stringent regu
latory climate that has slowed the approval of some MeBr alter
natives. The California strawberry crop is worth more than $2
billion annually and is the 6th highest valued fruit crop in the state,
so while the industry is small at the national level it is economically
significant in the region.2

California growers and those negotiating the CUE process on
their behalf were deeply concerned that the main source of US
imports of fresh strawberries, Mexico, would not be required to
eliminate the use of MeBr at the same time that California growers
were scheduled to. The Montreal Protocol allows delays in the
elimination of ozone depleting substances for less developed
countries, and growers feared that lowered trade barriers under
NAFTA would combine with a technological advantage to Mexican
growers using the fumigant, leading to dramatically increased
imports of fresh strawberries and reduced sales of and/or prices for
domestic berries.

This work investigates how the process of phaseout has affected
the California field strawberry industry and finds that management
and regulatory decisions at the international, national, and state
levels have allowed California growers to maintain and enhance
their dominance in the domestic and North Americanmarket as the
phaseout has progressed. The period between the beginning of the
methyl bromide phaseout and the availability of iodomethane, the
closest thing to a ‘drop in’ substitute yet developed, for use in the
state has been characterized by slow elimination of MeBr, rising
acreage, yields and consumption, improved balance of trade,
increasing domestic market share, and rising or relatively stable
prices. Iodomethane itself has recently been voluntarily withdrawn
from the US market, and we consider how this might affect our
assessment of the phaseout process to date.

2. Ex-ante analyses of economic effects and political factors
influencing phaseout

Economic analyses earlier in the process did not reach
a consensus regarding the likely impacts of phaseout. Norman
(2005) relied heavily on data from nominations for CUEs and
found that trends in demand growth for fresh strawberries3 and
significant pass through of cost increases to consumers were
expected to outweigh the stated negative effects of production cost
increases associated with use of alternative fumigants, even in the
absence of direct government support, under fairly conservative
assumptions, and that increased consumer costs per household
would be minimal, even if they were substantial in aggregate.

Carpenter et al. (2000) simulated production, consumption, and
crop prices for methyl bromide users (e.g., California) and direct
competitors (e.g., Mexico) e prior to and after the 2005 MeBr ban
using a spatial partial equilibrium model. To simulate post ban
conditions, shifts in production technology and corresponding
changes in production costs and monthly yields were assumed.4

Model results suggested that following a ban, US consumers
would pay higher prices for strawberries and consume fewer of
them. The increased price of strawberries would outweigh
2 http://www.californiastrawberries.com.
3 We focus on fresh berries throughout; in the US, frozen berries are largely

a residual crop (ERS, 2011c), and as they are not perishable this market operates
quite differently. Large increases in the share of production going for frozen or
otherwise processed berries might suggest quality issues associated with various
changes to fumigation processes, but we do not observe this in the data.

4 The model assumes that the best alternative technology which is assumed to
be the technology resulting in the highest yield per acre for the lowest cost per acre

is selected. Given that the study was completed in 2000, the best technologies
projected at the time do not entirely correspond to the alternatives actually
employed during the phaseout.
increases in CA production costs for growers and, when coupled
with increased acreage devoted to CA strawberry production, CA
strawberry growers’ gross and net revenues would increase and
remain stable, respectively.

Goodhue et al. (2005) and Carter et al. (2005), on the other hand,
suggested that MeBr phaseout could cause significant problems for
US or California growers. The former included field trials to esti
mate weed control costs using MeBr and various available alter
natives but were unable to estimate yield losses from the use of
MeBr alternatives directly, and concluded that acreage and thus
supply would have to decline significantly to raise market prices
enough to eliminate the net losses to remaining growers. The latter
note that a single annual demand elasticity parameterization
obscures important variation in seasonal demand and supply
functions and can bias estimates of losses downward, with themost
significant losses accruing between mid May and early July. Their
simulation results suggest full season losses of between 4 and 20%
of revenue, with a point estimate of around 12%, excluding revenue
realized from lower valued crops as acreage in strawberries decline.
Neither study considered longer term trends in the fresh straw
berry market.

The design of these studies reflected concerns that Mexico,
which provided (and continues to provide) more than 99% of
imported fresh strawberries to the US (ERS, 2010, Table 14), was an
Article 5 country under the Montreal Protocol and thus not
required to eliminate MeBr until 2015, at which point their MeBr
use would also have to comply with CUE standards to be permitted.
NAFTA rules wouldmake it hard to shield US growers fromMexican
competition. Rising costs to US producers forced to transition away
from their preferred fumigant could make Mexican imports more
competitive over more of the year, reducing market share and
revenues to domestic growers. Carpenter, Gianessi, and Lynch
(2000) projected that after the 2005 ban e exemptions notwith
standing e increased acreage in Mexico devoted to strawberry
production would be observed, and in the absence of land and
water constraints, Mexico would continue to increase acreage and
displace acreage in California.

On the regulators side, there was concern that significant
exemptions would slow the phaseout and increase lobbying efforts
at the expense of efforts to develop and implement alternate fumi
gation strategies. Using even the lowest estimate of the cost burden
of the elimination of MeBr for California strawberries growers from
Norman (2005) of $515 ha/year suggests that diversion of funds to
directly unproductive rent seeking around CUE rights could be
significant; the 2011 industry survey indicates that 15,145 ha are
planted in strawberries in California, and less than 5% of that land is
devoted to organic production (CSC, 2011). This implies that delays in
phaseout for conventionallygrownberries couldbeworthmore than
$700,000 annually (15,145 � .95 � $51 $733,775), and any
successful efforts to secure delays that cost less than this amount are
profit maximizing for the industry as a whole.

The California Strawberry Commission (CSC), the most active
industry group, doubled (nominal) federal lobbying expenditures
from $40,000 in each of 2001e2007 to $80,000 in 2008, and
expenditures have remained at that level through 2010 (Center for
Responsive Politics, 2011). State nominal lobbying expenditures
were about $30,000 for the 2001e2002 legislative session, as deci
sions about initial CUE applications were being made, and then
dropped to around $3000 for the next session, rising for each
subsequent legislature to a level of about $20,000 in 2009e2010
(CalAccess, 2011). It is likely, of course, that only some of these
5 All figures converted to 2010 dollars using the CPI unless otherwise noted.
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efforts were focused on preserving MeBr phaseout exemptions for
growers. We were not able to find evidence of significant lobbying
expenditures for strawberry growers in other regions. While
lobbying expenditures are one indicator of lobbying efforts, the
rapidity of regulatory movement e in this case, the reduction
timeline e may also be suggestive. The reduction timeline in Cal
ifornia has been much less aggressive than in other US regions,
which no longer use MeBr for field strawberries, and more broadly,
the reduction timeline in the US has been much less aggressive than
other non Article 5 parties. Taken together, the lobbying expendi
tures and reduction timeline suggest that if lobbying has slowed the
phaseout of methyl bromide for strawberries in CA, it has been
a rational investment for the industry, even if the costs of using
alternative pesticides are a relatively small fraction of revenues and
profits.

The Critical Use Exemption process involves stakeholders who
use the regulated chemical, national nominations, and recom
mendations or analysis by the Technology and Economic Assess
ment Panel (TEAP) of the Montreal Protocol, leading to final
amounts which must be approved by the Parties to the Protocol at
their annual meeting. In the US, the Environmental Protection
Agency (EPA) solicits yearly applications with supporting infor
mation on use patterns and economic impacts from growers, and
then the Department of State submits these as Critical Use Nomi
nations (CUNs). For the last year for which data are available e the
nominations and final decisions for 2012 exemptions e the CSC
requested permits to treat 4454 ha, which were passed on to the
Parties to the Montreal Protocol, who approved 4421 of those
hectares, albeit at a lower application rate than was originally
requested.6 If this smaller amount receives the low estimate of value
fromcontinueduseofMeBr, CA growers have gained about $225,000
in 2012 by securing the 2012 exemptions, as well as slowing further
phaseout and broader price impacts until their chief competitor in
the North American fresh strawberry industry completes their
phaseout. At this point Mexican growers presumably lose any price
advantage gained by ongoing MeBr use, and alternative pest control
practices will be more established in California.

Interestingly, this approved MeBr fumigation allowance for
about 30% of California acreage annually could mean use over the
majority of the growing region on an intermittent basis. The CSC
notes that “[m]ethyl bromide is often being used in rotation with
alternative fumigants. Many growers will use alternative fumi
gants for 2e3 years then rotate back to methyl bromide to clean up
emerging weed and disease problems” (California Strawberry
Commission, 2008. Request for a critical use exemption for methyl
bromide on strawberries for the 2011 use season. Cited in 2013 US
Field Strawberries CUN). While a move towards using MeBr every
2e3 years rather than annually is certainly a substantial reduction
in MeBr applications, it is not a reduction in the geographic area
reliant on MeBr as part of strawberry production, and thus reflects
less progress towards achieving a permanent phaseout than the
reported reductions in acreage needing treatment would suggest.
Unobserved cooperation within the industry to produce this
6 The 2013 nominations proved very contentious in 2011; additional bilateral
(including with the CSC as well as with representatives of affected nations) and
TEAP meetings were added to the schedule and multiple submissions were revised
and new research offered during the process (UNEP, 2011a). The decision in the
advance draft report of the 23rd Meeting of the Parties reflects the MBTOC (the
Methyl Bromide Technical Options Committee, part of the TEAP) recommendation
(a 2013 exemption of 461.186 metric tons for field strawberries) but not that of the
minority report offered by several members of the MBTOC (UNEP, 2011a,b), which
recommended granting the full nomination amount (531.737 metric tons). Appli-
cation rates used to calculate CUNs and CUEs and the availability of alternative
pesticides in specific California growing regions were disputed within the TEAP and
among governmental and nongovernmental stakeholders.
outcome would undermine the intent of the Parties to the
Protocol, particularly as it could allow the use of MeBr on fields put
into production after the beginning of phaseout. In California, 2009
acreage represented an increase of 89%, or 7600 ha, over the 1991
‘baseline’ year established for MeBr under the Protocol (ERS, 2010,
Table 4). It is not possible to determine if new acreage is using
MeBr on the basis of allocations currently in use, as these are not
broken out by sector or sub state geographic regions by the US EPA
once exemptions are granted (Federal Register, 2011). While the
United States did articulate a policy of not allowing growth in
CUNs due to new acreage (UNEP, 2005), they did not specify that
new acreage reliant on MeBr was not allowed even if it did not
drive increasing total amounts of requested MeBr, and so the
continued decline in CUNs for this sector seems to satisfy this
domestic policy.

While lobbying efforts are ongoing, the CSC and other industry
groups also work closely with farmers and researchers developing
and testing MeBr free growing methods. CSC reports research
expenditures of over ten million dollars to date toward this end,
presumably beginning in the early to mid 1990s, which suggests
that research expenditures are a substantial part of the CSC budget
(calstrawberry.com). Additionally, within regional nomination
applications, research expenditures and funding resources have
historically been reported and used to substantiate nominations.7

Sufficient data to elicit trends in those expenditures is not avail
able. Overall, it seems reasonable to deduce that investment in new
technology hedged by investment in lobbying for continued
exemptions represents an effective risk management strategy for
growers and has been an influential driver of industry and regulator
decision making.

The political economic and sociological issues around agricul
tural exemptions to the MeBr phaseout have been studied exten
sively. Clark (2001) offers an early analysis of the relationship
between growers, the state of California, and the Federal EPA.
Badulescu and Baylis (2006) consider the harmonization of pesti
cide rules under NAFTA and the possibility that that process has
favored US strawberry producers. Kent Monning (2007) raises
concerns about the environmental justice implications of the use of
the CUE process in California.

More recently, DuPuis and Gareau (2008); Gareau (2008, 2010,
2012) and Gareau and DuPuis (2009) argue in a series of papers
that increasing pressure to provide market solutions rather than
command and control ones e as evinced partly by the economic
justification for exemptions to agreed phaseout schedules, which
was not allowed for the previously established ‘Essential Use
Exemptions’ granted for other ozone depleting substances in
earlier stages of the Protocol e undermined the later stages of the
Montreal Protocol. They further suggest that an emphasis on the
credibility of estimates of private costs over estimates of public
benefits will drive decision making about exemptions in the
future, while in the past a precautionary principle approach to
the human and environmental risks associated with ozone
depleting substances was more important. Stakeholder processes
have been ‘captured’ to a significant degree by industry groups
rather than involving a broader group more focused on the
welfare of civil society as a whole. That this mode of discourse is
so dominant in US policymaking is thus offered as an explanation
for the ongoing use of significant amounts of MeBr in the US
when other countries granted early exemptions have completed
phaseout.
7 Publically reported research expenditure information is incomplete CSC has
reported research expenditures as Confidential Business Information, and detailed
expenditure data are not typically reported in regional nominations.
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3. Progress and barriers in eliminating MeBr under the
Montreal Protocol

For the first year of CUNs, 2005, 28 countries nominated critical
uses. This number has declined steadily and most recently, four
nominating parties (the US, Japan, Australia, and Canada) requested
CUEs for 2013 (UNEP, 2011). Global CUEs for non Article 5 countries
have decreased by 94% since 2005. Use in Article 5 countries has
also declined, falling below total non Article 5 use for the first time
in 2007. This decline is partly due to the support of phaseout
programs paid for by the Protocol’s Multilateral Fund, which is not
available to non Article 5 countries. 2010 MeBr use in Article 5
countries was 5.2% of the 1991 baseline.

Nominations by the US and requests for nominations from the
California Strawberry Commission between 2005 and 2014 are
shown in Fig. 1. The US, which has had the slowest average annual
rate of decrease in MeBr usage of non Article 5 countries using the
CUE process, had nonetheless reduced CUN amounts by 78% from
2003 to 2013. Although the US has been accelerating the MeBr
phaseout in recent years, with a large drop in the 2014 nomination,
a complete phaseout has not been planned and it remains unclear
when complete phaseout will be achieved.

Within the US, California is now the only state still requesting
critical use exemptions for field strawberries. Porter et al. (2006)
conducted a global meta analysis of strawberry yields based on
hundreds of studies and found that many alternatives produce
“statistically equivalent yields” to MeBr, and thus worked to
undermine arguments for exemptions related to technical feasi
bility. The resistance to phaseout of MeBr in California has centered
on technical issues but also on economic feasibility and uncer
tainties associated with the availability of alternative fumigants e

namely iodomethane. Approval of iodomethane for use in Cal
ifornia was predicted for 2003, and then 2005 (Carter et al., 2005),
but it was not actually available for use until December 2010. The
failure of California to permit the use of iodomethane was a key
rationale for the ongoing exemption request in that state (UNEP,
2011); this is consistent with the US not decreasing its CUN
request between the nominating years 2010 and 2011. Since the
registration of iodomethane in the 2011 growing season, however,
only one California strawberry grower has used it, and that usage
was small in scale (Wozniacka et al., 2012).

The registration of iodomethane by the US Environmental
Protection Agency and the California Department of Pesticide
Regulation was controversial due to potential public and occupa
tional health hazards resulting from its use in pre plant soil
applications. After first denying registration of iodomethane in
April 2006, the US EPA granted a one year registration in October
2007 and, by 2008, licensed iodomethane for sale and use in the US
with some restrictions on its application. Most states e with Cal
ifornia the most notable exception e quickly followed suit by
Fig. 1. US and California Critical Use Nomina
registering the fumigant. California eventually did approve the sale
and use of iodomethane, but with restrictions more stringent than
those imposed by the US EPA and other states. Legal challenges to
the approval of this fumigant are ongoing, and an ongoing dialogue
with respect to concerns about the registration of iodomethane
persists between the general public, the US EPA, the California state
legislature, and the risk assessment community, including
government scientists involved in assessing the risk of iodo
methane, a neurotoxin and possible carcinogen (Urevich, 2011). In
early 2012, while no legal ruling against the use of iodomethane
was made, the manufacturer announced that, based on an internal
review of the fumigant and its economic viability in the U.S.
marketplace, they would no longer sell this alternative fumigant in
the United States and withdrew its registration in California
(Chawkins and Marcum, 2012; ALC, 2012).

4. California strawberries today

US strawberries had record production levels in 2009; produc
tion, real value per unit and the total real value of the fresh straw
berry crop have risen every year since 2004 according to the USDA
(ERS, 2010, Table 1). Real US cash receipts have risen in every year
from 2005 to 2010, the last year reported (ERS, 2011a, Table A 8). As
noted above, acreage in California has also increased according to
each of several data series (California Agricultural Resource
Directory, 2010 2011, CSC, 2011; ERS, 2010), contrary to the predic
tions of declining acreage in the Carter et al. (2005) work and
consistent with Carpenter et al. (2000). The ERS data go back the
farthest and show that harvested acres of California strawberries
have increased steadily since 1970. An OLS linear regression of
acreage on time for2001e2009datafitswell andyields anestimated
increase of 650 ha/year; regressions including the earlier decades
also show positive and significant trends but do not fit the data as
well, suggesting that the time trend alone is not as explanatory over
longer periods. These data show acreage increases in every year
since 1997, with the exception of 2007, when they declined by less
than 1%. Additionally, the ERS data show that the share of California
acres in US strawberry acreage has grown steadily over time, from
less than a third of the total in the early eighties, tomore than half by
the mid 90s and rising over two thirds in 2006, where it remains.

Productivity of planted acres has also risen during this time
period. ERS data on California yields from 1970 to 2009 show
steadily increasing output per acre (ERS, 2010 Table 4). This trend
continues for years subsequent to the onset of efforts to eliminate
MeBr, though yields are, predictably, subject to weather and other
conditions and thus more volatile than acreage. The share of Cal
ifornia production in total domestic production has also grown over
the time period covered, and has hovered around record highs of
88e89% since 2003. More recently, the Fruit and Tree Nuts report
notes of 2010 that “last year, the increase in average yields per acre
tions, with MeBr requests and acreage.





10 These figures are all reported in nominal dollars, as the requests are filed a few
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supporting growers in geographic regions that they identify with.
Either of these would help California growers and hurt Mexican
exporters in the domestic market. While we cannot isolate any
impact of this over the short period since the rules have been
established, it remains clear that the majority of the US market
continues to be served by domestic growers.

The MeBr alternative iodomethane has been approved for use in
Mexico and a commercial launch there is planned for 2012 (ALC,
2010). As an Article 5 country, Mexico has until 2015 to phaseout
MeBr under the Montreal Protocol; however, the government of
Mexico has committed to completely phaseout methyl bromide by
2012 (UNEP, 2010),9 by which point it seems likely that growers
there will be able to use iodomethane and California growers will
use continuing allocations of MeBr and any of several alternatives
which show little to no yield changes in current research
(summarized in USDoS, 2012). Costs for various production inputs
and growing conditions will of course vary and be drivers of
comparative advantage in international trade as with any
commodity. It is unlikely that changes in land use in California or
Mexico have been driven by an expectation of continued MeBr use
in Mexico after it is curtailed in the United States.

Additionally, increases in imports may reflect changing trade
advantages unrelated to MeBr phaseout in the United States. From
2002 to 2009, imports of Mexican lemons increased from negligible
to a major trade commodity, increasing to 54 times initial levels.
Avocados increased eleven fold, raspberries increased eight fold,
pineapples were up 250%, and pecans and cocoanut meat also
increased more rapidly than fresh strawberries. Tangerine, lime,
and mango imports grew more slowly than strawberries but still
rose significantly (ERS, 2011a, Table G 1). Trade changes driven by
NAFTA or other drivers of increased globalization should not be
ascribed to the ongoing MeBr phaseout without more substantial
evidence than we are able to find.

5. California strawberry production cost estimates

Looking at the various sample budgets available from Cooper
ative Extension in California (UC Cooperative Extension, 2001aec,
2004aed, 2006, 2010, 2011aeb), we do not observe clear links
between decreasing availability of MeBr and costs or profits. 2010
and earlier reports note that alternatives to MeBr are available and
in use, but the sample budgets assume fumigation with MeBr and
chloropicrin (or ‘Pic’); Pic allows for significantly lower rates of
MeBr application in areas where MeBr had previously been used
alone. Of the two 2011 reports one notes that methyl bromide
availability is limited and does not specify a fumigant in the line
item budgets and the other uses Pic alone.

In the geographically central of the three largest growing
regions, fumigation costs as a share of total costs were 2.4% in the
2001 sample budget, 3.7% in 2004, 3.5% in 2006 and 2.9% in 2011.
For the same 3 years estimated net returns were 1.6, 14.2, 7.6, and
3.2% of total costs. In the main growing region to the south we have
budgets for 2001, 2004, and 2011 which show a decline in fumi
gation costs as a share of the total, from 6.0 to 5.7 to 3.1%, while net
returns increased from 9.5 to 13.4% and then dropped to 2.2%. In the
9 In 2008, Mexico’s MeBr consumption was below consumption allowed under
the Montreal Protocol. As of 2010, those implementing the National Methyl
Bromide Phase-Out Plan for Mexico (the United Nations Industrial Development
Organization (UNIDO) along with the governments of Italy, Spain, and Canada)
intended to eliminate the remaining MeBr (approximately 900 ODP tonnes) by
2012, provided requested monies from the Multilateral Fund were received. The
plan initially proposed that the strawberry sector convert near the end of the
phaseout because “strawberry growers were reluctant to reduce MB consumption”
(UNEP, 2010, p. 5). However, Mexico’s strawberry growers have since requested
immediate assistance in order to accelerate completion of the phaseout.
northernmost growing region, budgets for 2001, 2004 and 2010
show increasing fumigation costs (5.2, 5.4 and 6.9% of total costs,
respectively) and fluctuating net returns (6.6, 9.4 and 4.0%). These
numbers offer some insights into input and production costs, in
particular suggesting weakly declining fumigation costs and
yielding some evidence of declining net revenues in the most
recent years, but we note that the sample budgets are designed to
offer a general understanding of costs and revenues using current
methods rather than to support rigorous economic analysis.

Critical Use Nominations themselves are another source of data
on trends in production costs and revenues. The nominations
through 2013 give a baseline yield rate for fumigation with 100%
methyl bromide and discount it by some fraction for each alter
native pest control regime. While detailed budgets are not
provided, annual CUNs for CUEs also include estimates of the
economic impacts of MeBr as compared to alternatives.10 These
estimates are developed to support the case that additional
exemptions to use MeBr in California are needed to avoid ‘signifi
cant market disruption,’ which is a key part of the standard
established in Decision IX/6 of theMontreal Protocol to define a use
as critical. Alternatives are shown with associated yield estimates
and implied costs to producers facing changed yields and other
practices. For 2006e2013 CUNs, the baseline MeBr yield estimates
fluctuate a bit, dropping by around 15% from 2006 to 2008 levels in
2009e2010 and then rising again for 2011e2013 nominations.
Reported yields per hectare are well below those reported in the
sample budgets referenced above, typically around 40e50,000 kg/
ha in recent CUNs, with some alternatives in the 30e40,000 range
in earlier nominations, while first year strawberry yields in the
sample budgets are around 60e80,000 kg/ha and the most recent
second year yield reported is over 50,000 kg/ha (UC Cooperative
Extension, 2011c). The yield loss associated with moving from
MeBr to a mixture of 1,3 dichloropropene (1,3 D) and chloropicrin
is steady at 14% throughout, suggesting that the loss rate estimate
was not revised over time but simply applied to the MeBr number
for a given year. This alternative is the only one included in every
nomination11; metam sodium (MS) and a mixture of Pic and MS
were excluded from 2010 to 2009, respectively, and a mixture of Pic
and MeBr was not added until the 2010 nomination. Iodomethane
is included for the first time in the 2013 nomination.

Projected strawberry prices drop by about 30% from 2010 to the
2011 nomination estimates, and they remain at this low level
through the 2013 nomination. This price, $1.37/kilogram,12 is well
below current and recent reported grower receipts (ERS, 2010); it is
not clear why recent nominations have used such a low baseline
price. This price drop helps explain why the estimated value of
MeBr use as opposed to 1,3 DþPic can be relatively stable, ranging
between $43e68 per kilogram for 2006e2013 nominations, while
the figure for “percentage loss in net revenues” swings up to 1269%
in 2011 and subsequent years, after previously being estimated at
55 and 87%.While the loss to net revenue is appealing as a proxy for
disruption suffered by growers, the nominations note that the
years in advance of the proposed use, and do not specify nominal or real figures.
Additionally, many of the numbers do not change from year to year, suggesting that
the precision of the estimates is not such that deflating them should drive
conclusions.
11 It is worth noting that the 1,3-D mix is not available to all growers, as many
California townships restrict 1,3-D use (Carpenter et al., 2001) and some counties
restrict Pic application. This may be why the extension service budgets above
exclude it, and this may also make it difficult to draw statewide conclusions on the
basis of variation in yield estimates between 1,3-D alone and in combination and
MeBr.
12 The CUN itself reports ‘units’; we believe these to be kilograms based on
matching with previous California nominations.
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and the relationship between income and strawberry consumption,
disentangling trends in prices, consumption, and income to esti
mate relationships is imprecise.

One thing we do note in this market is that while prices of many
fresh fruits and vegetables, including strawberries, have trended
slightly downwards since 2008 (ERS, 2010 Table 12 and October
2011 Table A 7), over a longer time horizon, we observe a marked
difference in fresh strawberry prices, which have increased by 85%
from 1994 to 2008, compared to the prices of some other fruits and
vegetables, which have largely been stable or increased to a much
lesser extent (Fig. 3). Per capita consumption of fruits overall
remained constant from 1994 to 2008, while per capita vegetable
consumption initially increased from the mid 90s to 2000 but
declined subsequently. This suggests that significantly increased
strawberry consumption in the face of rising or stable prices in
recent years is not likely to be driven by a decline in the price of
strawberries relative to substitute fruits and vegetables. Changes in
income, tastes, and preferences as well as the increased availability
of strawberries at all times of the year are combining to support
increased per capita and total strawberry consumption.

7. Conclusion

We offer an ex post analysis of the impact of the mandated
phaseout process for methyl bromide on California strawberry
growers to date. Ex ante estimates of the economic impact of the
elimination of MeBr were required by and influential in the CUN
and CUE processes, in contrast with either a benefit cost approach
including public health and environmental protection gains, as
required by many of the domestic environmental policies of Parties
to the Montreal Protocol, or with the Essential Use Exemption
process used for other ozone depleting substances eliminated
earlier in the ozone protection regime. While this is not an ex post
analysis of the originally expected complete phaseout, and thus
cannot be directly compared with ex ante predictions based on the
complete elimination of MeBr use, it does offer insight into the gap
between predictions and outcomes of a strawberry industry
moving away from this ozone depleting pesticide while facing
import competition from a major trading partner with a more
lenient phaseout schedule.

Contrary to many ex ante predictions and concerns expressed
by stakeholders, California strawberry growers have thrived in
recent years relative to both domestic and foreign competitors.
They have successfully worked to ensure that MeBr has been
available for significant fractions of their significantly expanded
acreage, increased exports, and continued to enjoy rising yields
and revenues as well as increased demand from consumers. The
interim years between the planned elimination of MeBr and the
increasing success of alternatives as detailed in the 2014 CUN and
other reports have been years of expansion in the face of global
recession and increased imports from Mexico, and successful
navigation of technical and regulatory changes. Industry data
suggests that the real burdens associated with changing agricul
tural practices have not kept this sector from profitability and
growth in a challenging economic environment, though we cannot
know how much faster growth might have been if MeBr use had
continued unabated.

Alarming numbers in the CUNs sent to the Parties to the Mon
treal Protocol are not consistent with the success of California
strawberry growers in aggregate as use of MeBr has been reduced.
Nor are they consistent with basic economics. The ‘economic
disruption’ standard of the CUE process was not intended to require
the Parties to permit application of MeBr on new acreage to allow
limitless expansion of a given industry usingMeBr, and it is difficult
to justify ongoing exemptions to support expansion rather than
protect existing growers and growing regions. If all the new acres in
production since 2005 are being managed profitably without MeBr,
and existing acres are using less MeBr less often while overall and
per acre yields and revenues rise steadily, it seems we have reached
a point where alternatives are demonstrating successes for field
strawberries in California.
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Summary 

 Protection of the ozone layer is a huge bi-partisan public health success story.  The phase-out of 
ozone-destroying chemicals, including methyl bromide, is saving literally millions of Americans, and 
tens of millions of people around the world, from death and disease, from skin cancer, cataracts, 
and immune diseases.  It is also saving farmers billions of dollars in UV-related crop losses.   
 

 Now is not the time to tamper with the Montreal Protocol and the Clean Air Act.  By slowing or even 
reversing the transition away from methyl bromide, “The U.S. Agricultural Sector Relief Act” will lead 
to more skin cancers, more cataracts, more immunological disease.  It will benefit strawberry 
growers and others who have profited by abusing the “critical use exemption” for almost a decade.  
Thousands of other farmers growing other crops will suffer more UV-related crop losses as a result.   

 

 Methyl bromide suppliers and users have dragged their feet on replacing this dangerous compound 
for two decades.  No other industry has had more time and more leeway to transition from 
dangerous ozone-destroying chemicals.   

 

 The United States is responsible for more than 90 percent of all methyl bromide exemptions.  Every 
other strawberry- and tomato-growing country with California-like growing conditions – including 
Italy, Spain, Greece, and Australia – has ended use of methyl bromide.   Mexican growers use less 
methyl bromide per acre than their California counterparts, and Mexico will end methyl bromide 
use entirely this year. 

 

 California strawberry growers have done very well during the whole experience, according to a 
recent peer-reviewed economic study.  Strawberry acreage is up 16% and yields are up 14% since 
2004 despite significant reductions in methyl bromide allocations.  So are U.S. grower prices and 
total crop values.   

 

 U.S. critical use exemptions have been coming down.  California strawberries are now the only field 
use for which the U.S. is still seeking critical use exemptions.  Together with several structural and 
commodity uses, the total U.S. exemption request for 2014 is down to slightly more than 400 tons.     
 

 The bill would do reckless damage in three major ways:  First, it would permanently define as 
“critical uses” all of the uses that were labeled critical in 2005, even though the vast majority no 
longer even use methyl bromide.  Absurdly, the bill would make even golf course turf grass a 
“critical use.”  It makes no sense to freeze into law an utterly out-dated list of “critical uses.” 

 

 Second, the bill relieves applicants of the need to show why they need exemptions.  They could just 
submit their exemption wish lists without any supporting data.  EPA then would bear the burden of 
gathering the data to support any reduction.  Absent resources and data, EPA would have little 
choice but to forward the applicants’ unsupported wish lists to the parties.  This would be foolish 
even from the growers’ perspective.  It actually helps the U.S. government win approval for 
exemptions to have shown that it has exercised judgment and discipline in framing its requests, and 
has is not mechanically asked for everything its domestic applicants may have wanted. 

 

 Third, the bill would blast an enormous new loophole into the Clean Air Act and our pesticide safety 
laws, by allowing any individual user to write his own ticket for up to 20 tons of methyl bromide 
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simply by asserting the existence of an “emergency.”  There could be a hundreds of emergency 
exemptions per year, totaling up to 2,000 tons per year (the 2011 critical use amount).     
 

 This is a bad and unneeded bill.  It would harm public health, harm other farmers, and indeed even 
harm the farmers it is intended to help.  The process is working.  This Committee should let well 
enough alone. 
 
 
  



 
 

Thank you Chairman Whitfield and Ranking Member Rush for the opportunity to testify on 

behalf of the Natural Resources Defense Council on the proposed “U.S. Agricultural Sector Relief Act of 

2012.”  Founded in 1970, NRDC is a national nonprofit environmental organization of scientist, lawyers, 

and environmental specialists with more than 1.3 million members and online activists, served from 

offices in New York, Washington, Chicago, San Francisco, Los Angeles, and Beijing.  I am policy director 

of NRDC’s Climate and Clean Air Program.  I have been with NRDC twice, from 1978 through 1992 and 

from 2001 to the present.  In the 1990’s I served as director of climate change policy in the EPA Office of 

Air and Radiation.  Relevant to the topic of today’s hearing, I have worked on the phase-out of ozone-

destroying chemicals for more than a quarter century.    

There are few greater success stories than the global effort to phase out the ozone-damaging 

chemicals.  Every American, and every citizen on this Earth, relies on the ozone layer to block dangerous 

ultraviolet radiation that causes skin cancer, cataracts, immune disorders and other diseases.  The treaty 

to protect the ozone layer, known as the Montreal Protocol, has enjoyed bipartisan support from five 

presidents beginning with Ronald Reagan.  So have the ozone layer protection provisions of the Clean 

Air Act.  They are saving literally millions of Americans, and tens of millions of people around the world, 

from death and disease.  They are also preventing billions of dollars in UV-related crop losses and other 

economic damages.   

Yet the ozone shield is still being weakened by ozone-depleting chemicals that increase our 

exposure to dangerous UV radiation.  Millions of Americans – including farmers – must work everyday in 

the sun.  Millions more – from school children to seniors – spend hours of their days out of doors.  

Millions of concerned parents check the UV Index and cover their kids with sunscreen before letting 

them go out in the sun.  

That brings us to methyl bromide.  Methyl bromide is the most powerful ozone-depleter still in 

widespread use.  All of the other more potent ozone-destroying chemicals have been successfully 
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eliminated – worldwide.  Methyl bromide is also highly toxic, with inhalation or dermal exposure causing 

a wide range of acute and chronic effects, including death.   

Mr. Chairman, I will not mince words.  You are considering a bill to further slow the snail-like 

pace of the transition from this dangerous chemical – a bill that will lead to more skin cancers, more 

cataracts, more immunological disease, and more crop losses due to ozone-destruction and UV 

radiation, as well as more illness from direct exposure.  Contrary to the bill’s grandiose title, this bill will 

not broadly benefit “the U.S. agricultural sector.”  Indeed, thousands of farmers growing other crops will 

suffer more UV-related crop losses as a result.  Instead, this bill will benefit only a small sliver of 

strawberry growers and few others who have profited handsomely by abusing the “critical use 

exemption” for the better part of a decade.   

No industry has had more time and more leeway to transition from dangerous ozone-destroying 

chemicals than this one.  The auto industry replaced CFCs in car air conditioners in less than four years.  

The electronics industry replaced ozone-depleting solvents in circuit board manufacture in less time 

than that.  The air conditioning and refrigeration industry and the fire protection industry got rid of their 

potent ozone-depleters in well under a decade.  Indeed, some of these industries have gone through 

two rounds of transitions to safer chemicals in the last 20 years.  And all of these industries have been 

able to produce better, more energy-efficient, and more profitable products. 

But methyl bromide stands apart.  The producer and the users of this chemical have dragged 

their feet on replacing this dangerous compound for two decades.  Let’s review:   

The phase-out of methyl bromide was supposed to be completed by 2001 pursuant to the 1990 

Clean Air Act Amendments.  With a decade of lead-time, growers and other users should have invested 

in developing and field testing other agents and other agricultural practices, like every other industry 

did.  Their effort was minimal.  And their minimal effort was rewarded by pushing the deadline back to 

2005, in conjunction with amendments to the Montreal Protocol to phase out methyl bromide world-
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wide.  An post-2005 exemption was allowed for so-called “critical uses,” but all observers then thought 

this would be just a small percentage of historical (“baseline”) methyl bromide use, just as the “essential 

use” exemptions for other ozone-destroying chemicals had been only a small fraction of their baselines. 

Indeed, other countries with comparable agricultural conditions played by those rules, 

submitting critical use exemption requests, if any at all, that reflected small fractions of their historical 

methyl bromide use levels.  Only the U.S. took a different tack.  In 2003, U.S. growers and others sought 

exemptions totaling some 15,000 tons, more than 60 percent of country’s baseline use in the early 

1990s.  The U.S. government requested more than 10,000 tons of exemptions, and nearly broke the 

back of the Montreal Protocol.  For the first time in its history, the parties were unable to come to a 

consensus decision.  For the first time, there was an impasse that could not be resolved without calling 

an extraordinary meeting of the parties.   

For eight years running, the United States alone has requested more than 90 percent of all 

exemptions.  Over this period, nearly every other developed nation has eliminated its need for methyl 

bromide.  Specifically, every other strawberry- and tomato-growing country with Mediterranean-like 

growing conditions – including Italy, Spain, Greece, and Australia – has moved beyond use of methyl 

bromide.   Even Mexico – the California strawberry growers’ only competitor – is committed to end its 

use of methyl bromide this year.1 

Throughout this period, and here again today, the California strawberry growers have led the 

pack in coming to Congress playing the hardship violin.  In fact, however, California strawberry growers 

have done very well during the whole experience, according to a recent peer-reviewed economic study 

by Erin N. Mayfield and Catherine Shelley Norman, published in the Journal of Environmental 

                                                           
1
 “The Government of Mexico has committed to achieve the complete phase-out of MB by the end of 2012.”  

United Nations Environment Programme, Executive Committee of the Multilateral Fund for the Implementation of 
the Montreal Protocol, Sixty-sixth Meeting, Montreal, 16-20 April 2012, “Project Proposal:  Mexico, National 
methyl bromide phase-out plan (third tranche), ¶9, http://www.multilateralfund.org/66/English/1/6641.pdf.  
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Management.2  They have expanded their strawberry acreage and increased their yields dramatically 

despite significant reductions in methyl bromide allocations:  California strawberry acreage in 2010 had 

increased 83 percent over 1991 levels and 16 percent over 2004.  Yields per acre in 2010 increased 29 

percent over 1991 levels and 14 percent over 2004.  California’s share of U.S. production also increased 

during this period, from about 80 percent in 1991 to more than 90 percent in 2010.  U.S. grower prices 

and total crop values adjusted for inflation also increased during the exemption years.   

The expansion of the strawberry acreage treated with methyl bromide is extremely troubling 

because it breaks a commitment made by the U.S. government not to allow such expansion.  For 

instance, the “National Management Strategy for Methyl Bromide, United States of America, December 

2005” states:  “An important way that the United States addresses the issue of avoiding increases in 

MeBr use is our policy to disallow any increases in acreage or throughput that CUE applicants might 

include in their CUE request.”3  This turns out to have been a hollow promise. 

The growers’ complaints often center on the claim of unfair competition from Mexico.  

Throughout this period, however, Mexican growers used less methyl bromide per acre than their 

California counterparts, and Mexico, as I mentioned, has committed to stop using methyl bromide this 

year.  Mayfield and Norman note that although strawberry imports from Mexico increased as the overall 

U.S. strawberry market grew, Mexico’s share of total U.S. consumption did not increase significantly, 

and U.S. growers’ strawberry exports to Canada rose by almost as much as imports from Mexico.   

Mayfield and Norman also note that the economic analysis supporting the critical use 

nomination for 2014 – an analysis prepared by the strawberry growers – indicates that a range of 

alternatives to methyl bromide are effective and available at comparable cost and without yield losses.  

                                                           
2
 E. Mayfield & C. Norman, Moving away from methyl bromide: Political economy of pesticide transition for 

California strawberries since 2004, Journal of Environmental Management, Vol. 106, Pp. 93-101 (2012), available at 
http://www.sciencedirect.com/science/article/pii/S0301479712001909, and attached to this testimony. 
3
 http://www.epa.gov/ozone/mbr/downloads/MeBrNatMgmtStrat.pdf, p. 4.  
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Notably, these results do not depend on methyl iodide, which was withdrawn from the market by its 

manufacturer earlier this year. 

As it turns out, the industry is still sitting on a stockpile of methyl bromide made before 2005 

and stored in railroad cars in various communities around the country.  Believe me, tank cars of highly 

toxic methyl bromide baking in the sun on rail sidings are not something I’d want in my community, or 

rolling through my Congressional district, yet few people know if they enjoy that privilege.  As of today, 

the stockpile still exceeds 1,200 tons – three time the U.S. critical use nomination for 2014. 

Why is the stockpile important?  Because the rules of the road under the treaty are that a 

country may request permission to manufacture new methyl bromide to serve critical use needs only if 

it has exhausted its stockpiles.  The industry attempted to conceal that stockpile from both the public 

and the government, and this led to the U.S. government’s initially misrepresenting to the other 

Montreal Protocol parties in 2003 that there would be no stockpile left in 2005.  But the true stockpile, 

divulged only later in response to an NRDC lawsuit, was nearly 13,000 tons – more than the entire 

amount the U.S. claimed to need for 2005.  The methyl bromide stockpile has been used – illegally, in 

our view – for crops that no longer qualify as critical uses, such as golf course turf grass, and to exceed 

the critical use limits on crops such as strawberries.  Each year since 2004, the stockpile has been larger 

than the next year’s total critical use request.  That is true for 2013 and 2014.  The deception over the 

stockpile, once revealed, almost caused the breakdown of the treaty process, and the existence of a 

continuing stockpile is still a major irritant between the parties today. 

NRDC acknowledges that the amounts of U.S. critical use exemptions have been coming down, 

however belatedly.  Many growers and other users have finally taken up alternative chemicals and 

alternative pest management practices, so that we have now come to the point where the only field use 

for which a critical use nomination is still being made in 2014 is California strawberries.  Together with 

several structural and commodity uses, the total U.S. exemption request is down to slightly more than 
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400 tons, as compared to nearly 10,000 tons in 2005.  This progress, though long delayed, is noteworthy 

and must continue.  Further progress is possible even in the short run, through practices such as greater 

use of impermeable films (something other countries have already adopted) and by continued adoption 

of alternatives. 

In short, the process is working.  Now is not the time to tamper with the methyl bromide phase-

out requirements under Montreal Protocol and the Clean Air Act.  Mr. Chairman, the bill before you 

would pointlessly weaken curbs on this dangerous ozone-destroying chemical, threaten the recovery of 

the ozone layer, and further strain our relations with other countries that are already experienced with 

U.S. abuse of critical use exemptions.  The bill does reckless damage in at least three major ways: 

First, the bill would permanently define as “critical uses” all of the uses that were labeled critical 

in 2005, regardless of the fact that the vast majority of those crops and applications have successfully 

transitioned to alternatives and no longer even use methyl bromide.  Absurdly, the bill would make golf 

course turf grass a “critical use,” even though the Bush administration’s agriculture department dropped 

it from the list in 2006.  Why in the world does it make sense to revive and freeze into law an utterly 

out-dated list of “critical uses”?   

Second, since growers and other applicants are seeking exemptions for a chemical that is 

otherwise already banned under both domestic and international law, and since they are in the best 

position to innovate and test alternatives, they quite properly now bear the burden of showing the need 

for methyl bromide and the absence of economically practical alternatives.  But the bill would turn that 

burden around.  It would allow applicants to submit their wish lists for exemptions without providing 

any data in support.  Even though this chemical is already supposed to be banned, the bill would then 

require EPA to shoulder the burden of developing the data to support any reduction from the growers’ 

or other applicants’ requests.  As the growers would be quick to point out, EPA does not run farms, and 

EPA does not run alternatives testing programs.   
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Absent the resources and access to data, EPA would have little choice but to forward the 

applicants’ wish lists to the parties for consideration.  Even from the growers’ perspective, this would be 

a fool’s errand.  It is difficult enough for the U.S. to gain approval for its out-sized exemption requests 

when it can bring a reasonably robust case forward for technical scrutiny by the other parties.  It actually 

helps the U.S. win approval for exemptions to have shown that the government has exercised some 

judgment and discipline in framing its requests, and that the U.S. is not asking for everything its 

domestic applicants may have wanted. 

 Third, the bill would blast an enormous new loophole into the Clean Air Act and our pesticide 

safety laws, by allowing any individual user to write his own ticket for up to 20 tons of methyl bromide 

simply by asserting the existence of an emergency.  “Emergency” is conveniently defined to mean any 

situation where someone wants to use more methyl bromide than is available under a critical use 

exemption, and where he declares that there is no alternative.  The bill would allow a hundred 20-ton 

emergency exemptions per year, up to a total of 2,000 tons per year (the amount of critical use 

exemptions in 2011).  This would be a massive abuse of the emergency exemption provision under the 

Montreal Protocol, which has been invoked only twice so far (once by Australia and once by Canada) in 

genuine emergencies.   

Imagine, Mr. Chairman, how cool it would be to be able to withdraw more cash from the bank 

than you have in your account, just by calling it an emergency.  There’s another name for that:  bank 

robbery. 

This is a bad bill, and an unneeded bill.  It would harm public health, harm other farmers, and 

indeed even harm the farmers it is intended to help.  The process is working.  This Committee should let 

well enough alone. 
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We examine the progress of the phaseout of the use of the pesticide methyl bromide in the production of
California field strawberries. This phaseout is required under the Montreal Protocol and has been
contentious in this sector, which receives exemptions from the schedule initially agreed under the treaty,
and in international negotiations over the future of the Protocol. We examine the various ex ante
predictions of the impacts on growers, consumers and trade patterns in light of several years of declining
allocations under the Critical Use provisions of the Protocol and the 2010 approval of iodomethane for
use in California and subsequent 2012 withdrawal of this alternative from the US market. We find that,
contrary to ex ante industry claims, the years of declining methyl bromide use have been years of rising
yields, acreage, exports, revenues and market share for California growers, evenwhen faced with a global
recession and increased imports from Mexican growers who retain the right to use the chemical under
the Protocol. This has implications for the Protocol as a whole and for the remainder of the US phaseout
of this chemical in particular.

� 2012 Elsevier Ltd. All rights reserved.
1 For the last seven years reported, 2007 2013, approved US CUEs have been
more than 75% of non-Article 5 exemptions approved globally, so US strawberry
uses are a significant amount of remaining global use of MeBr. In the first year of the
exemption process, US allowances were a bit over 40% of total non-Article 5 allo-
1. Introduction and background

US fruit and vegetable growers using the fumigant methyl
bromide (MeBr), scheduled for phaseout under the Montreal
Protocol on Substances that Deplete the Ozone Layer, faced
uncertainty about the cost and effectiveness of alternative chem
icals and practices, and many of them applied for exemptions
allowing continued use after the planned elimination of MeBr. This
process was controversial e so much so that the United States
suggested that they might withdraw from the Montreal Protocol,
up to that point considered a model of successful international
environmental policy, if their nominations for exemptions were not
granted (Gareau and DuPuis, 2009). In the exemption process,
which allowed exceptions to the scheduled 2005 complete
phaseout date, one of the most contested uses was for strawberry
farming, especially in California where many alternatives are
strictly regulated or disallowed. Growers argued that none of the
alternatives met the ‘economic and technical feasibility’ conditions
of the Critical Use Exemption (CUE) rules. DeCanio and Norman
y and Environmental Engi-
harles Street, Baltimore, MD
96.
(E.N. Mayfield), norman@

All rights reserved.
(2005) discuss possible interpretations of the feasibility criteria at
length, emphasizing that it cannot mean that no changes in costs or
agricultural practices are required of methyl bromide users, but
there is not a consensus definition of precisely what standard must
be met.

Currently, the majority of CUEs for methyl bromide are allocated
to the United States.1 The share of field (rather than nursery)
strawberries in total exemption requests has also grown; the 2014
US field strawberries nomination was for over 93% of the total US
allocation, andwas exclusively for use in California, which produces
90% of US strawberries (ERS, 2011c). In 2007 the same share was
only 13% and more geographically dispersed, including uses in the
southeastern US as well as California (USDoS, 2010, 2005, ozone.
unep.org). Substitutes have been slower to develop in California,
cations. For 2013, the United States has received over 90% of approved CUE
allowances. Article 5 parties, which are, roughly speaking, less developed countries,
do not have to complete phaseout until 2015, but their total use peaked in 1998,
and by 2010 total consumption in Article 5 and non-Article 5 countries were
approximately equal (exclusive of quarantine and pre-shipment uses, which are
regulated separately and excluded from the discussion throughout this paper)
(ozone.unep.org).



E.N. Mayfield, C.S. Norman / Journal of Environmental Management 106 (2012) 93 10194
due to different farming practices and a relatively stringent regu
latory climate that has slowed the approval of some MeBr alter
natives. The California strawberry crop is worth more than $2
billion annually and is the 6th highest valued fruit crop in the state,
so while the industry is small at the national level it is economically
significant in the region.2

California growers and those negotiating the CUE process on
their behalf were deeply concerned that the main source of US
imports of fresh strawberries, Mexico, would not be required to
eliminate the use of MeBr at the same time that California growers
were scheduled to. The Montreal Protocol allows delays in the
elimination of ozone depleting substances for less developed
countries, and growers feared that lowered trade barriers under
NAFTA would combine with a technological advantage to Mexican
growers using the fumigant, leading to dramatically increased
imports of fresh strawberries and reduced sales of and/or prices for
domestic berries.

This work investigates how the process of phaseout has affected
the California field strawberry industry and finds that management
and regulatory decisions at the international, national, and state
levels have allowed California growers to maintain and enhance
their dominance in the domestic and North Americanmarket as the
phaseout has progressed. The period between the beginning of the
methyl bromide phaseout and the availability of iodomethane, the
closest thing to a ‘drop in’ substitute yet developed, for use in the
state has been characterized by slow elimination of MeBr, rising
acreage, yields and consumption, improved balance of trade,
increasing domestic market share, and rising or relatively stable
prices. Iodomethane itself has recently been voluntarily withdrawn
from the US market, and we consider how this might affect our
assessment of the phaseout process to date.

2. Ex-ante analyses of economic effects and political factors
influencing phaseout

Economic analyses earlier in the process did not reach
a consensus regarding the likely impacts of phaseout. Norman
(2005) relied heavily on data from nominations for CUEs and
found that trends in demand growth for fresh strawberries3 and
significant pass through of cost increases to consumers were
expected to outweigh the stated negative effects of production cost
increases associated with use of alternative fumigants, even in the
absence of direct government support, under fairly conservative
assumptions, and that increased consumer costs per household
would be minimal, even if they were substantial in aggregate.

Carpenter et al. (2000) simulated production, consumption, and
crop prices for methyl bromide users (e.g., California) and direct
competitors (e.g., Mexico) e prior to and after the 2005 MeBr ban
using a spatial partial equilibrium model. To simulate post ban
conditions, shifts in production technology and corresponding
changes in production costs and monthly yields were assumed.4

Model results suggested that following a ban, US consumers
would pay higher prices for strawberries and consume fewer of
them. The increased price of strawberries would outweigh
2 http://www.californiastrawberries.com.
3 We focus on fresh berries throughout; in the US, frozen berries are largely

a residual crop (ERS, 2011c), and as they are not perishable this market operates
quite differently. Large increases in the share of production going for frozen or
otherwise processed berries might suggest quality issues associated with various
changes to fumigation processes, but we do not observe this in the data.

4 The model assumes that the best alternative technology which is assumed to
be the technology resulting in the highest yield per acre for the lowest cost per acre

is selected. Given that the study was completed in 2000, the best technologies
projected at the time do not entirely correspond to the alternatives actually
employed during the phaseout.
increases in CA production costs for growers and, when coupled
with increased acreage devoted to CA strawberry production, CA
strawberry growers’ gross and net revenues would increase and
remain stable, respectively.

Goodhue et al. (2005) and Carter et al. (2005), on the other hand,
suggested that MeBr phaseout could cause significant problems for
US or California growers. The former included field trials to esti
mate weed control costs using MeBr and various available alter
natives but were unable to estimate yield losses from the use of
MeBr alternatives directly, and concluded that acreage and thus
supply would have to decline significantly to raise market prices
enough to eliminate the net losses to remaining growers. The latter
note that a single annual demand elasticity parameterization
obscures important variation in seasonal demand and supply
functions and can bias estimates of losses downward, with themost
significant losses accruing between mid May and early July. Their
simulation results suggest full season losses of between 4 and 20%
of revenue, with a point estimate of around 12%, excluding revenue
realized from lower valued crops as acreage in strawberries decline.
Neither study considered longer term trends in the fresh straw
berry market.

The design of these studies reflected concerns that Mexico,
which provided (and continues to provide) more than 99% of
imported fresh strawberries to the US (ERS, 2010, Table 14), was an
Article 5 country under the Montreal Protocol and thus not
required to eliminate MeBr until 2015, at which point their MeBr
use would also have to comply with CUE standards to be permitted.
NAFTA rules wouldmake it hard to shield US growers fromMexican
competition. Rising costs to US producers forced to transition away
from their preferred fumigant could make Mexican imports more
competitive over more of the year, reducing market share and
revenues to domestic growers. Carpenter, Gianessi, and Lynch
(2000) projected that after the 2005 ban e exemptions notwith
standing e increased acreage in Mexico devoted to strawberry
production would be observed, and in the absence of land and
water constraints, Mexico would continue to increase acreage and
displace acreage in California.

On the regulators side, there was concern that significant
exemptions would slow the phaseout and increase lobbying efforts
at the expense of efforts to develop and implement alternate fumi
gation strategies. Using even the lowest estimate of the cost burden
of the elimination of MeBr for California strawberries growers from
Norman (2005) of $515 ha/year suggests that diversion of funds to
directly unproductive rent seeking around CUE rights could be
significant; the 2011 industry survey indicates that 15,145 ha are
planted in strawberries in California, and less than 5% of that land is
devoted to organic production (CSC, 2011). This implies that delays in
phaseout for conventionallygrownberries couldbeworthmore than
$700,000 annually (15,145 � .95 � $51 $733,775), and any
successful efforts to secure delays that cost less than this amount are
profit maximizing for the industry as a whole.

The California Strawberry Commission (CSC), the most active
industry group, doubled (nominal) federal lobbying expenditures
from $40,000 in each of 2001e2007 to $80,000 in 2008, and
expenditures have remained at that level through 2010 (Center for
Responsive Politics, 2011). State nominal lobbying expenditures
were about $30,000 for the 2001e2002 legislative session, as deci
sions about initial CUE applications were being made, and then
dropped to around $3000 for the next session, rising for each
subsequent legislature to a level of about $20,000 in 2009e2010
(CalAccess, 2011). It is likely, of course, that only some of these
5 All figures converted to 2010 dollars using the CPI unless otherwise noted.
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efforts were focused on preserving MeBr phaseout exemptions for
growers. We were not able to find evidence of significant lobbying
expenditures for strawberry growers in other regions. While
lobbying expenditures are one indicator of lobbying efforts, the
rapidity of regulatory movement e in this case, the reduction
timeline e may also be suggestive. The reduction timeline in Cal
ifornia has been much less aggressive than in other US regions,
which no longer use MeBr for field strawberries, and more broadly,
the reduction timeline in the US has been much less aggressive than
other non Article 5 parties. Taken together, the lobbying expendi
tures and reduction timeline suggest that if lobbying has slowed the
phaseout of methyl bromide for strawberries in CA, it has been
a rational investment for the industry, even if the costs of using
alternative pesticides are a relatively small fraction of revenues and
profits.

The Critical Use Exemption process involves stakeholders who
use the regulated chemical, national nominations, and recom
mendations or analysis by the Technology and Economic Assess
ment Panel (TEAP) of the Montreal Protocol, leading to final
amounts which must be approved by the Parties to the Protocol at
their annual meeting. In the US, the Environmental Protection
Agency (EPA) solicits yearly applications with supporting infor
mation on use patterns and economic impacts from growers, and
then the Department of State submits these as Critical Use Nomi
nations (CUNs). For the last year for which data are available e the
nominations and final decisions for 2012 exemptions e the CSC
requested permits to treat 4454 ha, which were passed on to the
Parties to the Montreal Protocol, who approved 4421 of those
hectares, albeit at a lower application rate than was originally
requested.6 If this smaller amount receives the low estimate of value
fromcontinueduseofMeBr, CA growers have gained about $225,000
in 2012 by securing the 2012 exemptions, as well as slowing further
phaseout and broader price impacts until their chief competitor in
the North American fresh strawberry industry completes their
phaseout. At this point Mexican growers presumably lose any price
advantage gained by ongoing MeBr use, and alternative pest control
practices will be more established in California.

Interestingly, this approved MeBr fumigation allowance for
about 30% of California acreage annually could mean use over the
majority of the growing region on an intermittent basis. The CSC
notes that “[m]ethyl bromide is often being used in rotation with
alternative fumigants. Many growers will use alternative fumi
gants for 2e3 years then rotate back to methyl bromide to clean up
emerging weed and disease problems” (California Strawberry
Commission, 2008. Request for a critical use exemption for methyl
bromide on strawberries for the 2011 use season. Cited in 2013 US
Field Strawberries CUN). While a move towards using MeBr every
2e3 years rather than annually is certainly a substantial reduction
in MeBr applications, it is not a reduction in the geographic area
reliant on MeBr as part of strawberry production, and thus reflects
less progress towards achieving a permanent phaseout than the
reported reductions in acreage needing treatment would suggest.
Unobserved cooperation within the industry to produce this
6 The 2013 nominations proved very contentious in 2011; additional bilateral
(including with the CSC as well as with representatives of affected nations) and
TEAP meetings were added to the schedule and multiple submissions were revised
and new research offered during the process (UNEP, 2011a). The decision in the
advance draft report of the 23rd Meeting of the Parties reflects the MBTOC (the
Methyl Bromide Technical Options Committee, part of the TEAP) recommendation
(a 2013 exemption of 461.186 metric tons for field strawberries) but not that of the
minority report offered by several members of the MBTOC (UNEP, 2011a,b), which
recommended granting the full nomination amount (531.737 metric tons). Appli-
cation rates used to calculate CUNs and CUEs and the availability of alternative
pesticides in specific California growing regions were disputed within the TEAP and
among governmental and nongovernmental stakeholders.
outcome would undermine the intent of the Parties to the
Protocol, particularly as it could allow the use of MeBr on fields put
into production after the beginning of phaseout. In California, 2009
acreage represented an increase of 89%, or 7600 ha, over the 1991
‘baseline’ year established for MeBr under the Protocol (ERS, 2010,
Table 4). It is not possible to determine if new acreage is using
MeBr on the basis of allocations currently in use, as these are not
broken out by sector or sub state geographic regions by the US EPA
once exemptions are granted (Federal Register, 2011). While the
United States did articulate a policy of not allowing growth in
CUNs due to new acreage (UNEP, 2005), they did not specify that
new acreage reliant on MeBr was not allowed even if it did not
drive increasing total amounts of requested MeBr, and so the
continued decline in CUNs for this sector seems to satisfy this
domestic policy.

While lobbying efforts are ongoing, the CSC and other industry
groups also work closely with farmers and researchers developing
and testing MeBr free growing methods. CSC reports research
expenditures of over ten million dollars to date toward this end,
presumably beginning in the early to mid 1990s, which suggests
that research expenditures are a substantial part of the CSC budget
(calstrawberry.com). Additionally, within regional nomination
applications, research expenditures and funding resources have
historically been reported and used to substantiate nominations.7

Sufficient data to elicit trends in those expenditures is not avail
able. Overall, it seems reasonable to deduce that investment in new
technology hedged by investment in lobbying for continued
exemptions represents an effective risk management strategy for
growers and has been an influential driver of industry and regulator
decision making.

The political economic and sociological issues around agricul
tural exemptions to the MeBr phaseout have been studied exten
sively. Clark (2001) offers an early analysis of the relationship
between growers, the state of California, and the Federal EPA.
Badulescu and Baylis (2006) consider the harmonization of pesti
cide rules under NAFTA and the possibility that that process has
favored US strawberry producers. Kent Monning (2007) raises
concerns about the environmental justice implications of the use of
the CUE process in California.

More recently, DuPuis and Gareau (2008); Gareau (2008, 2010,
2012) and Gareau and DuPuis (2009) argue in a series of papers
that increasing pressure to provide market solutions rather than
command and control ones e as evinced partly by the economic
justification for exemptions to agreed phaseout schedules, which
was not allowed for the previously established ‘Essential Use
Exemptions’ granted for other ozone depleting substances in
earlier stages of the Protocol e undermined the later stages of the
Montreal Protocol. They further suggest that an emphasis on the
credibility of estimates of private costs over estimates of public
benefits will drive decision making about exemptions in the
future, while in the past a precautionary principle approach to
the human and environmental risks associated with ozone
depleting substances was more important. Stakeholder processes
have been ‘captured’ to a significant degree by industry groups
rather than involving a broader group more focused on the
welfare of civil society as a whole. That this mode of discourse is
so dominant in US policymaking is thus offered as an explanation
for the ongoing use of significant amounts of MeBr in the US
when other countries granted early exemptions have completed
phaseout.
7 Publically reported research expenditure information is incomplete CSC has
reported research expenditures as Confidential Business Information, and detailed
expenditure data are not typically reported in regional nominations.
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3. Progress and barriers in eliminating MeBr under the
Montreal Protocol

For the first year of CUNs, 2005, 28 countries nominated critical
uses. This number has declined steadily and most recently, four
nominating parties (the US, Japan, Australia, and Canada) requested
CUEs for 2013 (UNEP, 2011). Global CUEs for non Article 5 countries
have decreased by 94% since 2005. Use in Article 5 countries has
also declined, falling below total non Article 5 use for the first time
in 2007. This decline is partly due to the support of phaseout
programs paid for by the Protocol’s Multilateral Fund, which is not
available to non Article 5 countries. 2010 MeBr use in Article 5
countries was 5.2% of the 1991 baseline.

Nominations by the US and requests for nominations from the
California Strawberry Commission between 2005 and 2014 are
shown in Fig. 1. The US, which has had the slowest average annual
rate of decrease in MeBr usage of non Article 5 countries using the
CUE process, had nonetheless reduced CUN amounts by 78% from
2003 to 2013. Although the US has been accelerating the MeBr
phaseout in recent years, with a large drop in the 2014 nomination,
a complete phaseout has not been planned and it remains unclear
when complete phaseout will be achieved.

Within the US, California is now the only state still requesting
critical use exemptions for field strawberries. Porter et al. (2006)
conducted a global meta analysis of strawberry yields based on
hundreds of studies and found that many alternatives produce
“statistically equivalent yields” to MeBr, and thus worked to
undermine arguments for exemptions related to technical feasi
bility. The resistance to phaseout of MeBr in California has centered
on technical issues but also on economic feasibility and uncer
tainties associated with the availability of alternative fumigants e

namely iodomethane. Approval of iodomethane for use in Cal
ifornia was predicted for 2003, and then 2005 (Carter et al., 2005),
but it was not actually available for use until December 2010. The
failure of California to permit the use of iodomethane was a key
rationale for the ongoing exemption request in that state (UNEP,
2011); this is consistent with the US not decreasing its CUN
request between the nominating years 2010 and 2011. Since the
registration of iodomethane in the 2011 growing season, however,
only one California strawberry grower has used it, and that usage
was small in scale (Wozniacka et al., 2012).

The registration of iodomethane by the US Environmental
Protection Agency and the California Department of Pesticide
Regulation was controversial due to potential public and occupa
tional health hazards resulting from its use in pre plant soil
applications. After first denying registration of iodomethane in
April 2006, the US EPA granted a one year registration in October
2007 and, by 2008, licensed iodomethane for sale and use in the US
with some restrictions on its application. Most states e with Cal
ifornia the most notable exception e quickly followed suit by
Fig. 1. US and California Critical Use Nomina
registering the fumigant. California eventually did approve the sale
and use of iodomethane, but with restrictions more stringent than
those imposed by the US EPA and other states. Legal challenges to
the approval of this fumigant are ongoing, and an ongoing dialogue
with respect to concerns about the registration of iodomethane
persists between the general public, the US EPA, the California state
legislature, and the risk assessment community, including
government scientists involved in assessing the risk of iodo
methane, a neurotoxin and possible carcinogen (Urevich, 2011). In
early 2012, while no legal ruling against the use of iodomethane
was made, the manufacturer announced that, based on an internal
review of the fumigant and its economic viability in the U.S.
marketplace, they would no longer sell this alternative fumigant in
the United States and withdrew its registration in California
(Chawkins and Marcum, 2012; ALC, 2012).

4. California strawberries today

US strawberries had record production levels in 2009; produc
tion, real value per unit and the total real value of the fresh straw
berry crop have risen every year since 2004 according to the USDA
(ERS, 2010, Table 1). Real US cash receipts have risen in every year
from 2005 to 2010, the last year reported (ERS, 2011a, Table A 8). As
noted above, acreage in California has also increased according to
each of several data series (California Agricultural Resource
Directory, 2010 2011, CSC, 2011; ERS, 2010), contrary to the predic
tions of declining acreage in the Carter et al. (2005) work and
consistent with Carpenter et al. (2000). The ERS data go back the
farthest and show that harvested acres of California strawberries
have increased steadily since 1970. An OLS linear regression of
acreage on time for2001e2009datafitswell andyields anestimated
increase of 650 ha/year; regressions including the earlier decades
also show positive and significant trends but do not fit the data as
well, suggesting that the time trend alone is not as explanatory over
longer periods. These data show acreage increases in every year
since 1997, with the exception of 2007, when they declined by less
than 1%. Additionally, the ERS data show that the share of California
acres in US strawberry acreage has grown steadily over time, from
less than a third of the total in the early eighties, tomore than half by
the mid 90s and rising over two thirds in 2006, where it remains.

Productivity of planted acres has also risen during this time
period. ERS data on California yields from 1970 to 2009 show
steadily increasing output per acre (ERS, 2010 Table 4). This trend
continues for years subsequent to the onset of efforts to eliminate
MeBr, though yields are, predictably, subject to weather and other
conditions and thus more volatile than acreage. The share of Cal
ifornia production in total domestic production has also grown over
the time period covered, and has hovered around record highs of
88e89% since 2003. More recently, the Fruit and Tree Nuts report
notes of 2010 that “last year, the increase in average yields per acre
tions, with MeBr requests and acreage.





10 These figures are all reported in nominal dollars, as the requests are filed a few
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supporting growers in geographic regions that they identify with.
Either of these would help California growers and hurt Mexican
exporters in the domestic market. While we cannot isolate any
impact of this over the short period since the rules have been
established, it remains clear that the majority of the US market
continues to be served by domestic growers.

The MeBr alternative iodomethane has been approved for use in
Mexico and a commercial launch there is planned for 2012 (ALC,
2010). As an Article 5 country, Mexico has until 2015 to phaseout
MeBr under the Montreal Protocol; however, the government of
Mexico has committed to completely phaseout methyl bromide by
2012 (UNEP, 2010),9 by which point it seems likely that growers
there will be able to use iodomethane and California growers will
use continuing allocations of MeBr and any of several alternatives
which show little to no yield changes in current research
(summarized in USDoS, 2012). Costs for various production inputs
and growing conditions will of course vary and be drivers of
comparative advantage in international trade as with any
commodity. It is unlikely that changes in land use in California or
Mexico have been driven by an expectation of continued MeBr use
in Mexico after it is curtailed in the United States.

Additionally, increases in imports may reflect changing trade
advantages unrelated to MeBr phaseout in the United States. From
2002 to 2009, imports of Mexican lemons increased from negligible
to a major trade commodity, increasing to 54 times initial levels.
Avocados increased eleven fold, raspberries increased eight fold,
pineapples were up 250%, and pecans and cocoanut meat also
increased more rapidly than fresh strawberries. Tangerine, lime,
and mango imports grew more slowly than strawberries but still
rose significantly (ERS, 2011a, Table G 1). Trade changes driven by
NAFTA or other drivers of increased globalization should not be
ascribed to the ongoing MeBr phaseout without more substantial
evidence than we are able to find.

5. California strawberry production cost estimates

Looking at the various sample budgets available from Cooper
ative Extension in California (UC Cooperative Extension, 2001aec,
2004aed, 2006, 2010, 2011aeb), we do not observe clear links
between decreasing availability of MeBr and costs or profits. 2010
and earlier reports note that alternatives to MeBr are available and
in use, but the sample budgets assume fumigation with MeBr and
chloropicrin (or ‘Pic’); Pic allows for significantly lower rates of
MeBr application in areas where MeBr had previously been used
alone. Of the two 2011 reports one notes that methyl bromide
availability is limited and does not specify a fumigant in the line
item budgets and the other uses Pic alone.

In the geographically central of the three largest growing
regions, fumigation costs as a share of total costs were 2.4% in the
2001 sample budget, 3.7% in 2004, 3.5% in 2006 and 2.9% in 2011.
For the same 3 years estimated net returns were 1.6, 14.2, 7.6, and
3.2% of total costs. In the main growing region to the south we have
budgets for 2001, 2004, and 2011 which show a decline in fumi
gation costs as a share of the total, from 6.0 to 5.7 to 3.1%, while net
returns increased from 9.5 to 13.4% and then dropped to 2.2%. In the
9 In 2008, Mexico’s MeBr consumption was below consumption allowed under
the Montreal Protocol. As of 2010, those implementing the National Methyl
Bromide Phase-Out Plan for Mexico (the United Nations Industrial Development
Organization (UNIDO) along with the governments of Italy, Spain, and Canada)
intended to eliminate the remaining MeBr (approximately 900 ODP tonnes) by
2012, provided requested monies from the Multilateral Fund were received. The
plan initially proposed that the strawberry sector convert near the end of the
phaseout because “strawberry growers were reluctant to reduce MB consumption”
(UNEP, 2010, p. 5). However, Mexico’s strawberry growers have since requested
immediate assistance in order to accelerate completion of the phaseout.
northernmost growing region, budgets for 2001, 2004 and 2010
show increasing fumigation costs (5.2, 5.4 and 6.9% of total costs,
respectively) and fluctuating net returns (6.6, 9.4 and 4.0%). These
numbers offer some insights into input and production costs, in
particular suggesting weakly declining fumigation costs and
yielding some evidence of declining net revenues in the most
recent years, but we note that the sample budgets are designed to
offer a general understanding of costs and revenues using current
methods rather than to support rigorous economic analysis.

Critical Use Nominations themselves are another source of data
on trends in production costs and revenues. The nominations
through 2013 give a baseline yield rate for fumigation with 100%
methyl bromide and discount it by some fraction for each alter
native pest control regime. While detailed budgets are not
provided, annual CUNs for CUEs also include estimates of the
economic impacts of MeBr as compared to alternatives.10 These
estimates are developed to support the case that additional
exemptions to use MeBr in California are needed to avoid ‘signifi
cant market disruption,’ which is a key part of the standard
established in Decision IX/6 of theMontreal Protocol to define a use
as critical. Alternatives are shown with associated yield estimates
and implied costs to producers facing changed yields and other
practices. For 2006e2013 CUNs, the baseline MeBr yield estimates
fluctuate a bit, dropping by around 15% from 2006 to 2008 levels in
2009e2010 and then rising again for 2011e2013 nominations.
Reported yields per hectare are well below those reported in the
sample budgets referenced above, typically around 40e50,000 kg/
ha in recent CUNs, with some alternatives in the 30e40,000 range
in earlier nominations, while first year strawberry yields in the
sample budgets are around 60e80,000 kg/ha and the most recent
second year yield reported is over 50,000 kg/ha (UC Cooperative
Extension, 2011c). The yield loss associated with moving from
MeBr to a mixture of 1,3 dichloropropene (1,3 D) and chloropicrin
is steady at 14% throughout, suggesting that the loss rate estimate
was not revised over time but simply applied to the MeBr number
for a given year. This alternative is the only one included in every
nomination11; metam sodium (MS) and a mixture of Pic and MS
were excluded from 2010 to 2009, respectively, and a mixture of Pic
and MeBr was not added until the 2010 nomination. Iodomethane
is included for the first time in the 2013 nomination.

Projected strawberry prices drop by about 30% from 2010 to the
2011 nomination estimates, and they remain at this low level
through the 2013 nomination. This price, $1.37/kilogram,12 is well
below current and recent reported grower receipts (ERS, 2010); it is
not clear why recent nominations have used such a low baseline
price. This price drop helps explain why the estimated value of
MeBr use as opposed to 1,3 DþPic can be relatively stable, ranging
between $43e68 per kilogram for 2006e2013 nominations, while
the figure for “percentage loss in net revenues” swings up to 1269%
in 2011 and subsequent years, after previously being estimated at
55 and 87%.While the loss to net revenue is appealing as a proxy for
disruption suffered by growers, the nominations note that the
years in advance of the proposed use, and do not specify nominal or real figures.
Additionally, many of the numbers do not change from year to year, suggesting that
the precision of the estimates is not such that deflating them should drive
conclusions.
11 It is worth noting that the 1,3-D mix is not available to all growers, as many
California townships restrict 1,3-D use (Carpenter et al., 2001) and some counties
restrict Pic application. This may be why the extension service budgets above
exclude it, and this may also make it difficult to draw statewide conclusions on the
basis of variation in yield estimates between 1,3-D alone and in combination and
MeBr.
12 The CUN itself reports ‘units’; we believe these to be kilograms based on
matching with previous California nominations.
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and the relationship between income and strawberry consumption,
disentangling trends in prices, consumption, and income to esti
mate relationships is imprecise.

One thing we do note in this market is that while prices of many
fresh fruits and vegetables, including strawberries, have trended
slightly downwards since 2008 (ERS, 2010 Table 12 and October
2011 Table A 7), over a longer time horizon, we observe a marked
difference in fresh strawberry prices, which have increased by 85%
from 1994 to 2008, compared to the prices of some other fruits and
vegetables, which have largely been stable or increased to a much
lesser extent (Fig. 3). Per capita consumption of fruits overall
remained constant from 1994 to 2008, while per capita vegetable
consumption initially increased from the mid 90s to 2000 but
declined subsequently. This suggests that significantly increased
strawberry consumption in the face of rising or stable prices in
recent years is not likely to be driven by a decline in the price of
strawberries relative to substitute fruits and vegetables. Changes in
income, tastes, and preferences as well as the increased availability
of strawberries at all times of the year are combining to support
increased per capita and total strawberry consumption.

7. Conclusion

We offer an ex post analysis of the impact of the mandated
phaseout process for methyl bromide on California strawberry
growers to date. Ex ante estimates of the economic impact of the
elimination of MeBr were required by and influential in the CUN
and CUE processes, in contrast with either a benefit cost approach
including public health and environmental protection gains, as
required by many of the domestic environmental policies of Parties
to the Montreal Protocol, or with the Essential Use Exemption
process used for other ozone depleting substances eliminated
earlier in the ozone protection regime. While this is not an ex post
analysis of the originally expected complete phaseout, and thus
cannot be directly compared with ex ante predictions based on the
complete elimination of MeBr use, it does offer insight into the gap
between predictions and outcomes of a strawberry industry
moving away from this ozone depleting pesticide while facing
import competition from a major trading partner with a more
lenient phaseout schedule.

Contrary to many ex ante predictions and concerns expressed
by stakeholders, California strawberry growers have thrived in
recent years relative to both domestic and foreign competitors.
They have successfully worked to ensure that MeBr has been
available for significant fractions of their significantly expanded
acreage, increased exports, and continued to enjoy rising yields
and revenues as well as increased demand from consumers. The
interim years between the planned elimination of MeBr and the
increasing success of alternatives as detailed in the 2014 CUN and
other reports have been years of expansion in the face of global
recession and increased imports from Mexico, and successful
navigation of technical and regulatory changes. Industry data
suggests that the real burdens associated with changing agricul
tural practices have not kept this sector from profitability and
growth in a challenging economic environment, though we cannot
know how much faster growth might have been if MeBr use had
continued unabated.

Alarming numbers in the CUNs sent to the Parties to the Mon
treal Protocol are not consistent with the success of California
strawberry growers in aggregate as use of MeBr has been reduced.
Nor are they consistent with basic economics. The ‘economic
disruption’ standard of the CUE process was not intended to require
the Parties to permit application of MeBr on new acreage to allow
limitless expansion of a given industry usingMeBr, and it is difficult
to justify ongoing exemptions to support expansion rather than
protect existing growers and growing regions. If all the new acres in
production since 2005 are being managed profitably without MeBr,
and existing acres are using less MeBr less often while overall and
per acre yields and revenues rise steadily, it seems we have reached
a point where alternatives are demonstrating successes for field
strawberries in California.
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Summary 

 Protection of the ozone layer is a huge bi-partisan public health success story.  The phase-out of 
ozone-destroying chemicals, including methyl bromide, is saving literally millions of Americans, and 
tens of millions of people around the world, from death and disease, from skin cancer, cataracts, 
and immune diseases.  It is also saving farmers billions of dollars in UV-related crop losses.   
 

 Now is not the time to tamper with the Montreal Protocol and the Clean Air Act.  By slowing or even 
reversing the transition away from methyl bromide, “The U.S. Agricultural Sector Relief Act” will lead 
to more skin cancers, more cataracts, more immunological disease.  It will benefit strawberry 
growers and others who have profited by abusing the “critical use exemption” for almost a decade.  
Thousands of other farmers growing other crops will suffer more UV-related crop losses as a result.   

 

 Methyl bromide suppliers and users have dragged their feet on replacing this dangerous compound 
for two decades.  No other industry has had more time and more leeway to transition from 
dangerous ozone-destroying chemicals.   

 

 The United States is responsible for more than 90 percent of all methyl bromide exemptions.  Every 
other strawberry- and tomato-growing country with California-like growing conditions – including 
Italy, Spain, Greece, and Australia – has ended use of methyl bromide.   Mexican growers use less 
methyl bromide per acre than their California counterparts, and Mexico will end methyl bromide 
use entirely this year. 

 

 California strawberry growers have done very well during the whole experience, according to a 
recent peer-reviewed economic study.  Strawberry acreage is up 16% and yields are up 14% since 
2004 despite significant reductions in methyl bromide allocations.  So are U.S. grower prices and 
total crop values.   

 

 U.S. critical use exemptions have been coming down.  California strawberries are now the only field 
use for which the U.S. is still seeking critical use exemptions.  Together with several structural and 
commodity uses, the total U.S. exemption request for 2014 is down to slightly more than 400 tons.     
 

 The bill would do reckless damage in three major ways:  First, it would permanently define as 
“critical uses” all of the uses that were labeled critical in 2005, even though the vast majority no 
longer even use methyl bromide.  Absurdly, the bill would make even golf course turf grass a 
“critical use.”  It makes no sense to freeze into law an utterly out-dated list of “critical uses.” 

 

 Second, the bill relieves applicants of the need to show why they need exemptions.  They could just 
submit their exemption wish lists without any supporting data.  EPA then would bear the burden of 
gathering the data to support any reduction.  Absent resources and data, EPA would have little 
choice but to forward the applicants’ unsupported wish lists to the parties.  This would be foolish 
even from the growers’ perspective.  It actually helps the U.S. government win approval for 
exemptions to have shown that it has exercised judgment and discipline in framing its requests, and 
has is not mechanically asked for everything its domestic applicants may have wanted. 

 

 Third, the bill would blast an enormous new loophole into the Clean Air Act and our pesticide safety 
laws, by allowing any individual user to write his own ticket for up to 20 tons of methyl bromide 
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simply by asserting the existence of an “emergency.”  There could be a hundreds of emergency 
exemptions per year, totaling up to 2,000 tons per year (the 2011 critical use amount).     
 

 This is a bad and unneeded bill.  It would harm public health, harm other farmers, and indeed even 
harm the farmers it is intended to help.  The process is working.  This Committee should let well 
enough alone. 
 
 
  



 
 

Thank you Chairman Whitfield and Ranking Member Rush for the opportunity to testify on 

behalf of the Natural Resources Defense Council on the proposed “U.S. Agricultural Sector Relief Act of 

2012.”  Founded in 1970, NRDC is a national nonprofit environmental organization of scientist, lawyers, 

and environmental specialists with more than 1.3 million members and online activists, served from 

offices in New York, Washington, Chicago, San Francisco, Los Angeles, and Beijing.  I am policy director 

of NRDC’s Climate and Clean Air Program.  I have been with NRDC twice, from 1978 through 1992 and 

from 2001 to the present.  In the 1990’s I served as director of climate change policy in the EPA Office of 

Air and Radiation.  Relevant to the topic of today’s hearing, I have worked on the phase-out of ozone-

destroying chemicals for more than a quarter century.    

There are few greater success stories than the global effort to phase out the ozone-damaging 

chemicals.  Every American, and every citizen on this Earth, relies on the ozone layer to block dangerous 

ultraviolet radiation that causes skin cancer, cataracts, immune disorders and other diseases.  The treaty 

to protect the ozone layer, known as the Montreal Protocol, has enjoyed bipartisan support from five 

presidents beginning with Ronald Reagan.  So have the ozone layer protection provisions of the Clean 

Air Act.  They are saving literally millions of Americans, and tens of millions of people around the world, 

from death and disease.  They are also preventing billions of dollars in UV-related crop losses and other 

economic damages.   

Yet the ozone shield is still being weakened by ozone-depleting chemicals that increase our 

exposure to dangerous UV radiation.  Millions of Americans – including farmers – must work everyday in 

the sun.  Millions more – from school children to seniors – spend hours of their days out of doors.  

Millions of concerned parents check the UV Index and cover their kids with sunscreen before letting 

them go out in the sun.  

That brings us to methyl bromide.  Methyl bromide is the most powerful ozone-depleter still in 

widespread use.  All of the other more potent ozone-destroying chemicals have been successfully 
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eliminated – worldwide.  Methyl bromide is also highly toxic, with inhalation or dermal exposure causing 

a wide range of acute and chronic effects, including death.   

Mr. Chairman, I will not mince words.  You are considering a bill to further slow the snail-like 

pace of the transition from this dangerous chemical – a bill that will lead to more skin cancers, more 

cataracts, more immunological disease, and more crop losses due to ozone-destruction and UV 

radiation, as well as more illness from direct exposure.  Contrary to the bill’s grandiose title, this bill will 

not broadly benefit “the U.S. agricultural sector.”  Indeed, thousands of farmers growing other crops will 

suffer more UV-related crop losses as a result.  Instead, this bill will benefit only a small sliver of 

strawberry growers and few others who have profited handsomely by abusing the “critical use 

exemption” for the better part of a decade.   

No industry has had more time and more leeway to transition from dangerous ozone-destroying 

chemicals than this one.  The auto industry replaced CFCs in car air conditioners in less than four years.  

The electronics industry replaced ozone-depleting solvents in circuit board manufacture in less time 

than that.  The air conditioning and refrigeration industry and the fire protection industry got rid of their 

potent ozone-depleters in well under a decade.  Indeed, some of these industries have gone through 

two rounds of transitions to safer chemicals in the last 20 years.  And all of these industries have been 

able to produce better, more energy-efficient, and more profitable products. 

But methyl bromide stands apart.  The producer and the users of this chemical have dragged 

their feet on replacing this dangerous compound for two decades.  Let’s review:   

The phase-out of methyl bromide was supposed to be completed by 2001 pursuant to the 1990 

Clean Air Act Amendments.  With a decade of lead-time, growers and other users should have invested 

in developing and field testing other agents and other agricultural practices, like every other industry 

did.  Their effort was minimal.  And their minimal effort was rewarded by pushing the deadline back to 

2005, in conjunction with amendments to the Montreal Protocol to phase out methyl bromide world-
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wide.  An post-2005 exemption was allowed for so-called “critical uses,” but all observers then thought 

this would be just a small percentage of historical (“baseline”) methyl bromide use, just as the “essential 

use” exemptions for other ozone-destroying chemicals had been only a small fraction of their baselines. 

Indeed, other countries with comparable agricultural conditions played by those rules, 

submitting critical use exemption requests, if any at all, that reflected small fractions of their historical 

methyl bromide use levels.  Only the U.S. took a different tack.  In 2003, U.S. growers and others sought 

exemptions totaling some 15,000 tons, more than 60 percent of country’s baseline use in the early 

1990s.  The U.S. government requested more than 10,000 tons of exemptions, and nearly broke the 

back of the Montreal Protocol.  For the first time in its history, the parties were unable to come to a 

consensus decision.  For the first time, there was an impasse that could not be resolved without calling 

an extraordinary meeting of the parties.   

For eight years running, the United States alone has requested more than 90 percent of all 

exemptions.  Over this period, nearly every other developed nation has eliminated its need for methyl 

bromide.  Specifically, every other strawberry- and tomato-growing country with Mediterranean-like 

growing conditions – including Italy, Spain, Greece, and Australia – has moved beyond use of methyl 

bromide.   Even Mexico – the California strawberry growers’ only competitor – is committed to end its 

use of methyl bromide this year.1 

Throughout this period, and here again today, the California strawberry growers have led the 

pack in coming to Congress playing the hardship violin.  In fact, however, California strawberry growers 

have done very well during the whole experience, according to a recent peer-reviewed economic study 

by Erin N. Mayfield and Catherine Shelley Norman, published in the Journal of Environmental 

                                                           
1
 “The Government of Mexico has committed to achieve the complete phase-out of MB by the end of 2012.”  

United Nations Environment Programme, Executive Committee of the Multilateral Fund for the Implementation of 
the Montreal Protocol, Sixty-sixth Meeting, Montreal, 16-20 April 2012, “Project Proposal:  Mexico, National 
methyl bromide phase-out plan (third tranche), ¶9, http://www.multilateralfund.org/66/English/1/6641.pdf.  
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Management.2  They have expanded their strawberry acreage and increased their yields dramatically 

despite significant reductions in methyl bromide allocations:  California strawberry acreage in 2010 had 

increased 83 percent over 1991 levels and 16 percent over 2004.  Yields per acre in 2010 increased 29 

percent over 1991 levels and 14 percent over 2004.  California’s share of U.S. production also increased 

during this period, from about 80 percent in 1991 to more than 90 percent in 2010.  U.S. grower prices 

and total crop values adjusted for inflation also increased during the exemption years.   

The expansion of the strawberry acreage treated with methyl bromide is extremely troubling 

because it breaks a commitment made by the U.S. government not to allow such expansion.  For 

instance, the “National Management Strategy for Methyl Bromide, United States of America, December 

2005” states:  “An important way that the United States addresses the issue of avoiding increases in 

MeBr use is our policy to disallow any increases in acreage or throughput that CUE applicants might 

include in their CUE request.”3  This turns out to have been a hollow promise. 

The growers’ complaints often center on the claim of unfair competition from Mexico.  

Throughout this period, however, Mexican growers used less methyl bromide per acre than their 

California counterparts, and Mexico, as I mentioned, has committed to stop using methyl bromide this 

year.  Mayfield and Norman note that although strawberry imports from Mexico increased as the overall 

U.S. strawberry market grew, Mexico’s share of total U.S. consumption did not increase significantly, 

and U.S. growers’ strawberry exports to Canada rose by almost as much as imports from Mexico.   

Mayfield and Norman also note that the economic analysis supporting the critical use 

nomination for 2014 – an analysis prepared by the strawberry growers – indicates that a range of 

alternatives to methyl bromide are effective and available at comparable cost and without yield losses.  

                                                           
2
 E. Mayfield & C. Norman, Moving away from methyl bromide: Political economy of pesticide transition for 

California strawberries since 2004, Journal of Environmental Management, Vol. 106, Pp. 93-101 (2012), available at 
http://www.sciencedirect.com/science/article/pii/S0301479712001909, and attached to this testimony. 
3
 http://www.epa.gov/ozone/mbr/downloads/MeBrNatMgmtStrat.pdf, p. 4.  
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Notably, these results do not depend on methyl iodide, which was withdrawn from the market by its 

manufacturer earlier this year. 

As it turns out, the industry is still sitting on a stockpile of methyl bromide made before 2005 

and stored in railroad cars in various communities around the country.  Believe me, tank cars of highly 

toxic methyl bromide baking in the sun on rail sidings are not something I’d want in my community, or 

rolling through my Congressional district, yet few people know if they enjoy that privilege.  As of today, 

the stockpile still exceeds 1,200 tons – three time the U.S. critical use nomination for 2014. 

Why is the stockpile important?  Because the rules of the road under the treaty are that a 

country may request permission to manufacture new methyl bromide to serve critical use needs only if 

it has exhausted its stockpiles.  The industry attempted to conceal that stockpile from both the public 

and the government, and this led to the U.S. government’s initially misrepresenting to the other 

Montreal Protocol parties in 2003 that there would be no stockpile left in 2005.  But the true stockpile, 

divulged only later in response to an NRDC lawsuit, was nearly 13,000 tons – more than the entire 

amount the U.S. claimed to need for 2005.  The methyl bromide stockpile has been used – illegally, in 

our view – for crops that no longer qualify as critical uses, such as golf course turf grass, and to exceed 

the critical use limits on crops such as strawberries.  Each year since 2004, the stockpile has been larger 

than the next year’s total critical use request.  That is true for 2013 and 2014.  The deception over the 

stockpile, once revealed, almost caused the breakdown of the treaty process, and the existence of a 

continuing stockpile is still a major irritant between the parties today. 

NRDC acknowledges that the amounts of U.S. critical use exemptions have been coming down, 

however belatedly.  Many growers and other users have finally taken up alternative chemicals and 

alternative pest management practices, so that we have now come to the point where the only field use 

for which a critical use nomination is still being made in 2014 is California strawberries.  Together with 

several structural and commodity uses, the total U.S. exemption request is down to slightly more than 
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400 tons, as compared to nearly 10,000 tons in 2005.  This progress, though long delayed, is noteworthy 

and must continue.  Further progress is possible even in the short run, through practices such as greater 

use of impermeable films (something other countries have already adopted) and by continued adoption 

of alternatives. 

In short, the process is working.  Now is not the time to tamper with the methyl bromide phase-

out requirements under Montreal Protocol and the Clean Air Act.  Mr. Chairman, the bill before you 

would pointlessly weaken curbs on this dangerous ozone-destroying chemical, threaten the recovery of 

the ozone layer, and further strain our relations with other countries that are already experienced with 

U.S. abuse of critical use exemptions.  The bill does reckless damage in at least three major ways: 

First, the bill would permanently define as “critical uses” all of the uses that were labeled critical 

in 2005, regardless of the fact that the vast majority of those crops and applications have successfully 

transitioned to alternatives and no longer even use methyl bromide.  Absurdly, the bill would make golf 

course turf grass a “critical use,” even though the Bush administration’s agriculture department dropped 

it from the list in 2006.  Why in the world does it make sense to revive and freeze into law an utterly 

out-dated list of “critical uses”?   

Second, since growers and other applicants are seeking exemptions for a chemical that is 

otherwise already banned under both domestic and international law, and since they are in the best 

position to innovate and test alternatives, they quite properly now bear the burden of showing the need 

for methyl bromide and the absence of economically practical alternatives.  But the bill would turn that 

burden around.  It would allow applicants to submit their wish lists for exemptions without providing 

any data in support.  Even though this chemical is already supposed to be banned, the bill would then 

require EPA to shoulder the burden of developing the data to support any reduction from the growers’ 

or other applicants’ requests.  As the growers would be quick to point out, EPA does not run farms, and 

EPA does not run alternatives testing programs.   
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Absent the resources and access to data, EPA would have little choice but to forward the 

applicants’ wish lists to the parties for consideration.  Even from the growers’ perspective, this would be 

a fool’s errand.  It is difficult enough for the U.S. to gain approval for its out-sized exemption requests 

when it can bring a reasonably robust case forward for technical scrutiny by the other parties.  It actually 

helps the U.S. win approval for exemptions to have shown that the government has exercised some 

judgment and discipline in framing its requests, and that the U.S. is not asking for everything its 

domestic applicants may have wanted. 

 Third, the bill would blast an enormous new loophole into the Clean Air Act and our pesticide 

safety laws, by allowing any individual user to write his own ticket for up to 20 tons of methyl bromide 

simply by asserting the existence of an emergency.  “Emergency” is conveniently defined to mean any 

situation where someone wants to use more methyl bromide than is available under a critical use 

exemption, and where he declares that there is no alternative.  The bill would allow a hundred 20-ton 

emergency exemptions per year, up to a total of 2,000 tons per year (the amount of critical use 

exemptions in 2011).  This would be a massive abuse of the emergency exemption provision under the 

Montreal Protocol, which has been invoked only twice so far (once by Australia and once by Canada) in 

genuine emergencies.   

Imagine, Mr. Chairman, how cool it would be to be able to withdraw more cash from the bank 

than you have in your account, just by calling it an emergency.  There’s another name for that:  bank 

robbery. 

This is a bad bill, and an unneeded bill.  It would harm public health, harm other farmers, and 

indeed even harm the farmers it is intended to help.  The process is working.  This Committee should let 

well enough alone. 
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We examine the progress of the phaseout of the use of the pesticide methyl bromide in the production of
California field strawberries. This phaseout is required under the Montreal Protocol and has been
contentious in this sector, which receives exemptions from the schedule initially agreed under the treaty,
and in international negotiations over the future of the Protocol. We examine the various ex ante
predictions of the impacts on growers, consumers and trade patterns in light of several years of declining
allocations under the Critical Use provisions of the Protocol and the 2010 approval of iodomethane for
use in California and subsequent 2012 withdrawal of this alternative from the US market. We find that,
contrary to ex ante industry claims, the years of declining methyl bromide use have been years of rising
yields, acreage, exports, revenues and market share for California growers, evenwhen faced with a global
recession and increased imports from Mexican growers who retain the right to use the chemical under
the Protocol. This has implications for the Protocol as a whole and for the remainder of the US phaseout
of this chemical in particular.

� 2012 Elsevier Ltd. All rights reserved.
1 For the last seven years reported, 2007 2013, approved US CUEs have been
more than 75% of non-Article 5 exemptions approved globally, so US strawberry
uses are a significant amount of remaining global use of MeBr. In the first year of the
exemption process, US allowances were a bit over 40% of total non-Article 5 allo-
1. Introduction and background

US fruit and vegetable growers using the fumigant methyl
bromide (MeBr), scheduled for phaseout under the Montreal
Protocol on Substances that Deplete the Ozone Layer, faced
uncertainty about the cost and effectiveness of alternative chem
icals and practices, and many of them applied for exemptions
allowing continued use after the planned elimination of MeBr. This
process was controversial e so much so that the United States
suggested that they might withdraw from the Montreal Protocol,
up to that point considered a model of successful international
environmental policy, if their nominations for exemptions were not
granted (Gareau and DuPuis, 2009). In the exemption process,
which allowed exceptions to the scheduled 2005 complete
phaseout date, one of the most contested uses was for strawberry
farming, especially in California where many alternatives are
strictly regulated or disallowed. Growers argued that none of the
alternatives met the ‘economic and technical feasibility’ conditions
of the Critical Use Exemption (CUE) rules. DeCanio and Norman
y and Environmental Engi-
harles Street, Baltimore, MD
96.
(E.N. Mayfield), norman@

All rights reserved.
(2005) discuss possible interpretations of the feasibility criteria at
length, emphasizing that it cannot mean that no changes in costs or
agricultural practices are required of methyl bromide users, but
there is not a consensus definition of precisely what standard must
be met.

Currently, the majority of CUEs for methyl bromide are allocated
to the United States.1 The share of field (rather than nursery)
strawberries in total exemption requests has also grown; the 2014
US field strawberries nomination was for over 93% of the total US
allocation, andwas exclusively for use in California, which produces
90% of US strawberries (ERS, 2011c). In 2007 the same share was
only 13% and more geographically dispersed, including uses in the
southeastern US as well as California (USDoS, 2010, 2005, ozone.
unep.org). Substitutes have been slower to develop in California,
cations. For 2013, the United States has received over 90% of approved CUE
allowances. Article 5 parties, which are, roughly speaking, less developed countries,
do not have to complete phaseout until 2015, but their total use peaked in 1998,
and by 2010 total consumption in Article 5 and non-Article 5 countries were
approximately equal (exclusive of quarantine and pre-shipment uses, which are
regulated separately and excluded from the discussion throughout this paper)
(ozone.unep.org).
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due to different farming practices and a relatively stringent regu
latory climate that has slowed the approval of some MeBr alter
natives. The California strawberry crop is worth more than $2
billion annually and is the 6th highest valued fruit crop in the state,
so while the industry is small at the national level it is economically
significant in the region.2

California growers and those negotiating the CUE process on
their behalf were deeply concerned that the main source of US
imports of fresh strawberries, Mexico, would not be required to
eliminate the use of MeBr at the same time that California growers
were scheduled to. The Montreal Protocol allows delays in the
elimination of ozone depleting substances for less developed
countries, and growers feared that lowered trade barriers under
NAFTA would combine with a technological advantage to Mexican
growers using the fumigant, leading to dramatically increased
imports of fresh strawberries and reduced sales of and/or prices for
domestic berries.

This work investigates how the process of phaseout has affected
the California field strawberry industry and finds that management
and regulatory decisions at the international, national, and state
levels have allowed California growers to maintain and enhance
their dominance in the domestic and North Americanmarket as the
phaseout has progressed. The period between the beginning of the
methyl bromide phaseout and the availability of iodomethane, the
closest thing to a ‘drop in’ substitute yet developed, for use in the
state has been characterized by slow elimination of MeBr, rising
acreage, yields and consumption, improved balance of trade,
increasing domestic market share, and rising or relatively stable
prices. Iodomethane itself has recently been voluntarily withdrawn
from the US market, and we consider how this might affect our
assessment of the phaseout process to date.

2. Ex-ante analyses of economic effects and political factors
influencing phaseout

Economic analyses earlier in the process did not reach
a consensus regarding the likely impacts of phaseout. Norman
(2005) relied heavily on data from nominations for CUEs and
found that trends in demand growth for fresh strawberries3 and
significant pass through of cost increases to consumers were
expected to outweigh the stated negative effects of production cost
increases associated with use of alternative fumigants, even in the
absence of direct government support, under fairly conservative
assumptions, and that increased consumer costs per household
would be minimal, even if they were substantial in aggregate.

Carpenter et al. (2000) simulated production, consumption, and
crop prices for methyl bromide users (e.g., California) and direct
competitors (e.g., Mexico) e prior to and after the 2005 MeBr ban
using a spatial partial equilibrium model. To simulate post ban
conditions, shifts in production technology and corresponding
changes in production costs and monthly yields were assumed.4

Model results suggested that following a ban, US consumers
would pay higher prices for strawberries and consume fewer of
them. The increased price of strawberries would outweigh
2 http://www.californiastrawberries.com.
3 We focus on fresh berries throughout; in the US, frozen berries are largely

a residual crop (ERS, 2011c), and as they are not perishable this market operates
quite differently. Large increases in the share of production going for frozen or
otherwise processed berries might suggest quality issues associated with various
changes to fumigation processes, but we do not observe this in the data.

4 The model assumes that the best alternative technology which is assumed to
be the technology resulting in the highest yield per acre for the lowest cost per acre

is selected. Given that the study was completed in 2000, the best technologies
projected at the time do not entirely correspond to the alternatives actually
employed during the phaseout.
increases in CA production costs for growers and, when coupled
with increased acreage devoted to CA strawberry production, CA
strawberry growers’ gross and net revenues would increase and
remain stable, respectively.

Goodhue et al. (2005) and Carter et al. (2005), on the other hand,
suggested that MeBr phaseout could cause significant problems for
US or California growers. The former included field trials to esti
mate weed control costs using MeBr and various available alter
natives but were unable to estimate yield losses from the use of
MeBr alternatives directly, and concluded that acreage and thus
supply would have to decline significantly to raise market prices
enough to eliminate the net losses to remaining growers. The latter
note that a single annual demand elasticity parameterization
obscures important variation in seasonal demand and supply
functions and can bias estimates of losses downward, with themost
significant losses accruing between mid May and early July. Their
simulation results suggest full season losses of between 4 and 20%
of revenue, with a point estimate of around 12%, excluding revenue
realized from lower valued crops as acreage in strawberries decline.
Neither study considered longer term trends in the fresh straw
berry market.

The design of these studies reflected concerns that Mexico,
which provided (and continues to provide) more than 99% of
imported fresh strawberries to the US (ERS, 2010, Table 14), was an
Article 5 country under the Montreal Protocol and thus not
required to eliminate MeBr until 2015, at which point their MeBr
use would also have to comply with CUE standards to be permitted.
NAFTA rules wouldmake it hard to shield US growers fromMexican
competition. Rising costs to US producers forced to transition away
from their preferred fumigant could make Mexican imports more
competitive over more of the year, reducing market share and
revenues to domestic growers. Carpenter, Gianessi, and Lynch
(2000) projected that after the 2005 ban e exemptions notwith
standing e increased acreage in Mexico devoted to strawberry
production would be observed, and in the absence of land and
water constraints, Mexico would continue to increase acreage and
displace acreage in California.

On the regulators side, there was concern that significant
exemptions would slow the phaseout and increase lobbying efforts
at the expense of efforts to develop and implement alternate fumi
gation strategies. Using even the lowest estimate of the cost burden
of the elimination of MeBr for California strawberries growers from
Norman (2005) of $515 ha/year suggests that diversion of funds to
directly unproductive rent seeking around CUE rights could be
significant; the 2011 industry survey indicates that 15,145 ha are
planted in strawberries in California, and less than 5% of that land is
devoted to organic production (CSC, 2011). This implies that delays in
phaseout for conventionallygrownberries couldbeworthmore than
$700,000 annually (15,145 � .95 � $51 $733,775), and any
successful efforts to secure delays that cost less than this amount are
profit maximizing for the industry as a whole.

The California Strawberry Commission (CSC), the most active
industry group, doubled (nominal) federal lobbying expenditures
from $40,000 in each of 2001e2007 to $80,000 in 2008, and
expenditures have remained at that level through 2010 (Center for
Responsive Politics, 2011). State nominal lobbying expenditures
were about $30,000 for the 2001e2002 legislative session, as deci
sions about initial CUE applications were being made, and then
dropped to around $3000 for the next session, rising for each
subsequent legislature to a level of about $20,000 in 2009e2010
(CalAccess, 2011). It is likely, of course, that only some of these
5 All figures converted to 2010 dollars using the CPI unless otherwise noted.
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efforts were focused on preserving MeBr phaseout exemptions for
growers. We were not able to find evidence of significant lobbying
expenditures for strawberry growers in other regions. While
lobbying expenditures are one indicator of lobbying efforts, the
rapidity of regulatory movement e in this case, the reduction
timeline e may also be suggestive. The reduction timeline in Cal
ifornia has been much less aggressive than in other US regions,
which no longer use MeBr for field strawberries, and more broadly,
the reduction timeline in the US has been much less aggressive than
other non Article 5 parties. Taken together, the lobbying expendi
tures and reduction timeline suggest that if lobbying has slowed the
phaseout of methyl bromide for strawberries in CA, it has been
a rational investment for the industry, even if the costs of using
alternative pesticides are a relatively small fraction of revenues and
profits.

The Critical Use Exemption process involves stakeholders who
use the regulated chemical, national nominations, and recom
mendations or analysis by the Technology and Economic Assess
ment Panel (TEAP) of the Montreal Protocol, leading to final
amounts which must be approved by the Parties to the Protocol at
their annual meeting. In the US, the Environmental Protection
Agency (EPA) solicits yearly applications with supporting infor
mation on use patterns and economic impacts from growers, and
then the Department of State submits these as Critical Use Nomi
nations (CUNs). For the last year for which data are available e the
nominations and final decisions for 2012 exemptions e the CSC
requested permits to treat 4454 ha, which were passed on to the
Parties to the Montreal Protocol, who approved 4421 of those
hectares, albeit at a lower application rate than was originally
requested.6 If this smaller amount receives the low estimate of value
fromcontinueduseofMeBr, CA growers have gained about $225,000
in 2012 by securing the 2012 exemptions, as well as slowing further
phaseout and broader price impacts until their chief competitor in
the North American fresh strawberry industry completes their
phaseout. At this point Mexican growers presumably lose any price
advantage gained by ongoing MeBr use, and alternative pest control
practices will be more established in California.

Interestingly, this approved MeBr fumigation allowance for
about 30% of California acreage annually could mean use over the
majority of the growing region on an intermittent basis. The CSC
notes that “[m]ethyl bromide is often being used in rotation with
alternative fumigants. Many growers will use alternative fumi
gants for 2e3 years then rotate back to methyl bromide to clean up
emerging weed and disease problems” (California Strawberry
Commission, 2008. Request for a critical use exemption for methyl
bromide on strawberries for the 2011 use season. Cited in 2013 US
Field Strawberries CUN). While a move towards using MeBr every
2e3 years rather than annually is certainly a substantial reduction
in MeBr applications, it is not a reduction in the geographic area
reliant on MeBr as part of strawberry production, and thus reflects
less progress towards achieving a permanent phaseout than the
reported reductions in acreage needing treatment would suggest.
Unobserved cooperation within the industry to produce this
6 The 2013 nominations proved very contentious in 2011; additional bilateral
(including with the CSC as well as with representatives of affected nations) and
TEAP meetings were added to the schedule and multiple submissions were revised
and new research offered during the process (UNEP, 2011a). The decision in the
advance draft report of the 23rd Meeting of the Parties reflects the MBTOC (the
Methyl Bromide Technical Options Committee, part of the TEAP) recommendation
(a 2013 exemption of 461.186 metric tons for field strawberries) but not that of the
minority report offered by several members of the MBTOC (UNEP, 2011a,b), which
recommended granting the full nomination amount (531.737 metric tons). Appli-
cation rates used to calculate CUNs and CUEs and the availability of alternative
pesticides in specific California growing regions were disputed within the TEAP and
among governmental and nongovernmental stakeholders.
outcome would undermine the intent of the Parties to the
Protocol, particularly as it could allow the use of MeBr on fields put
into production after the beginning of phaseout. In California, 2009
acreage represented an increase of 89%, or 7600 ha, over the 1991
‘baseline’ year established for MeBr under the Protocol (ERS, 2010,
Table 4). It is not possible to determine if new acreage is using
MeBr on the basis of allocations currently in use, as these are not
broken out by sector or sub state geographic regions by the US EPA
once exemptions are granted (Federal Register, 2011). While the
United States did articulate a policy of not allowing growth in
CUNs due to new acreage (UNEP, 2005), they did not specify that
new acreage reliant on MeBr was not allowed even if it did not
drive increasing total amounts of requested MeBr, and so the
continued decline in CUNs for this sector seems to satisfy this
domestic policy.

While lobbying efforts are ongoing, the CSC and other industry
groups also work closely with farmers and researchers developing
and testing MeBr free growing methods. CSC reports research
expenditures of over ten million dollars to date toward this end,
presumably beginning in the early to mid 1990s, which suggests
that research expenditures are a substantial part of the CSC budget
(calstrawberry.com). Additionally, within regional nomination
applications, research expenditures and funding resources have
historically been reported and used to substantiate nominations.7

Sufficient data to elicit trends in those expenditures is not avail
able. Overall, it seems reasonable to deduce that investment in new
technology hedged by investment in lobbying for continued
exemptions represents an effective risk management strategy for
growers and has been an influential driver of industry and regulator
decision making.

The political economic and sociological issues around agricul
tural exemptions to the MeBr phaseout have been studied exten
sively. Clark (2001) offers an early analysis of the relationship
between growers, the state of California, and the Federal EPA.
Badulescu and Baylis (2006) consider the harmonization of pesti
cide rules under NAFTA and the possibility that that process has
favored US strawberry producers. Kent Monning (2007) raises
concerns about the environmental justice implications of the use of
the CUE process in California.

More recently, DuPuis and Gareau (2008); Gareau (2008, 2010,
2012) and Gareau and DuPuis (2009) argue in a series of papers
that increasing pressure to provide market solutions rather than
command and control ones e as evinced partly by the economic
justification for exemptions to agreed phaseout schedules, which
was not allowed for the previously established ‘Essential Use
Exemptions’ granted for other ozone depleting substances in
earlier stages of the Protocol e undermined the later stages of the
Montreal Protocol. They further suggest that an emphasis on the
credibility of estimates of private costs over estimates of public
benefits will drive decision making about exemptions in the
future, while in the past a precautionary principle approach to
the human and environmental risks associated with ozone
depleting substances was more important. Stakeholder processes
have been ‘captured’ to a significant degree by industry groups
rather than involving a broader group more focused on the
welfare of civil society as a whole. That this mode of discourse is
so dominant in US policymaking is thus offered as an explanation
for the ongoing use of significant amounts of MeBr in the US
when other countries granted early exemptions have completed
phaseout.
7 Publically reported research expenditure information is incomplete CSC has
reported research expenditures as Confidential Business Information, and detailed
expenditure data are not typically reported in regional nominations.
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3. Progress and barriers in eliminating MeBr under the
Montreal Protocol

For the first year of CUNs, 2005, 28 countries nominated critical
uses. This number has declined steadily and most recently, four
nominating parties (the US, Japan, Australia, and Canada) requested
CUEs for 2013 (UNEP, 2011). Global CUEs for non Article 5 countries
have decreased by 94% since 2005. Use in Article 5 countries has
also declined, falling below total non Article 5 use for the first time
in 2007. This decline is partly due to the support of phaseout
programs paid for by the Protocol’s Multilateral Fund, which is not
available to non Article 5 countries. 2010 MeBr use in Article 5
countries was 5.2% of the 1991 baseline.

Nominations by the US and requests for nominations from the
California Strawberry Commission between 2005 and 2014 are
shown in Fig. 1. The US, which has had the slowest average annual
rate of decrease in MeBr usage of non Article 5 countries using the
CUE process, had nonetheless reduced CUN amounts by 78% from
2003 to 2013. Although the US has been accelerating the MeBr
phaseout in recent years, with a large drop in the 2014 nomination,
a complete phaseout has not been planned and it remains unclear
when complete phaseout will be achieved.

Within the US, California is now the only state still requesting
critical use exemptions for field strawberries. Porter et al. (2006)
conducted a global meta analysis of strawberry yields based on
hundreds of studies and found that many alternatives produce
“statistically equivalent yields” to MeBr, and thus worked to
undermine arguments for exemptions related to technical feasi
bility. The resistance to phaseout of MeBr in California has centered
on technical issues but also on economic feasibility and uncer
tainties associated with the availability of alternative fumigants e

namely iodomethane. Approval of iodomethane for use in Cal
ifornia was predicted for 2003, and then 2005 (Carter et al., 2005),
but it was not actually available for use until December 2010. The
failure of California to permit the use of iodomethane was a key
rationale for the ongoing exemption request in that state (UNEP,
2011); this is consistent with the US not decreasing its CUN
request between the nominating years 2010 and 2011. Since the
registration of iodomethane in the 2011 growing season, however,
only one California strawberry grower has used it, and that usage
was small in scale (Wozniacka et al., 2012).

The registration of iodomethane by the US Environmental
Protection Agency and the California Department of Pesticide
Regulation was controversial due to potential public and occupa
tional health hazards resulting from its use in pre plant soil
applications. After first denying registration of iodomethane in
April 2006, the US EPA granted a one year registration in October
2007 and, by 2008, licensed iodomethane for sale and use in the US
with some restrictions on its application. Most states e with Cal
ifornia the most notable exception e quickly followed suit by
Fig. 1. US and California Critical Use Nomina
registering the fumigant. California eventually did approve the sale
and use of iodomethane, but with restrictions more stringent than
those imposed by the US EPA and other states. Legal challenges to
the approval of this fumigant are ongoing, and an ongoing dialogue
with respect to concerns about the registration of iodomethane
persists between the general public, the US EPA, the California state
legislature, and the risk assessment community, including
government scientists involved in assessing the risk of iodo
methane, a neurotoxin and possible carcinogen (Urevich, 2011). In
early 2012, while no legal ruling against the use of iodomethane
was made, the manufacturer announced that, based on an internal
review of the fumigant and its economic viability in the U.S.
marketplace, they would no longer sell this alternative fumigant in
the United States and withdrew its registration in California
(Chawkins and Marcum, 2012; ALC, 2012).

4. California strawberries today

US strawberries had record production levels in 2009; produc
tion, real value per unit and the total real value of the fresh straw
berry crop have risen every year since 2004 according to the USDA
(ERS, 2010, Table 1). Real US cash receipts have risen in every year
from 2005 to 2010, the last year reported (ERS, 2011a, Table A 8). As
noted above, acreage in California has also increased according to
each of several data series (California Agricultural Resource
Directory, 2010 2011, CSC, 2011; ERS, 2010), contrary to the predic
tions of declining acreage in the Carter et al. (2005) work and
consistent with Carpenter et al. (2000). The ERS data go back the
farthest and show that harvested acres of California strawberries
have increased steadily since 1970. An OLS linear regression of
acreage on time for2001e2009datafitswell andyields anestimated
increase of 650 ha/year; regressions including the earlier decades
also show positive and significant trends but do not fit the data as
well, suggesting that the time trend alone is not as explanatory over
longer periods. These data show acreage increases in every year
since 1997, with the exception of 2007, when they declined by less
than 1%. Additionally, the ERS data show that the share of California
acres in US strawberry acreage has grown steadily over time, from
less than a third of the total in the early eighties, tomore than half by
the mid 90s and rising over two thirds in 2006, where it remains.

Productivity of planted acres has also risen during this time
period. ERS data on California yields from 1970 to 2009 show
steadily increasing output per acre (ERS, 2010 Table 4). This trend
continues for years subsequent to the onset of efforts to eliminate
MeBr, though yields are, predictably, subject to weather and other
conditions and thus more volatile than acreage. The share of Cal
ifornia production in total domestic production has also grown over
the time period covered, and has hovered around record highs of
88e89% since 2003. More recently, the Fruit and Tree Nuts report
notes of 2010 that “last year, the increase in average yields per acre
tions, with MeBr requests and acreage.





10 These figures are all reported in nominal dollars, as the requests are filed a few
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supporting growers in geographic regions that they identify with.
Either of these would help California growers and hurt Mexican
exporters in the domestic market. While we cannot isolate any
impact of this over the short period since the rules have been
established, it remains clear that the majority of the US market
continues to be served by domestic growers.

The MeBr alternative iodomethane has been approved for use in
Mexico and a commercial launch there is planned for 2012 (ALC,
2010). As an Article 5 country, Mexico has until 2015 to phaseout
MeBr under the Montreal Protocol; however, the government of
Mexico has committed to completely phaseout methyl bromide by
2012 (UNEP, 2010),9 by which point it seems likely that growers
there will be able to use iodomethane and California growers will
use continuing allocations of MeBr and any of several alternatives
which show little to no yield changes in current research
(summarized in USDoS, 2012). Costs for various production inputs
and growing conditions will of course vary and be drivers of
comparative advantage in international trade as with any
commodity. It is unlikely that changes in land use in California or
Mexico have been driven by an expectation of continued MeBr use
in Mexico after it is curtailed in the United States.

Additionally, increases in imports may reflect changing trade
advantages unrelated to MeBr phaseout in the United States. From
2002 to 2009, imports of Mexican lemons increased from negligible
to a major trade commodity, increasing to 54 times initial levels.
Avocados increased eleven fold, raspberries increased eight fold,
pineapples were up 250%, and pecans and cocoanut meat also
increased more rapidly than fresh strawberries. Tangerine, lime,
and mango imports grew more slowly than strawberries but still
rose significantly (ERS, 2011a, Table G 1). Trade changes driven by
NAFTA or other drivers of increased globalization should not be
ascribed to the ongoing MeBr phaseout without more substantial
evidence than we are able to find.

5. California strawberry production cost estimates

Looking at the various sample budgets available from Cooper
ative Extension in California (UC Cooperative Extension, 2001aec,
2004aed, 2006, 2010, 2011aeb), we do not observe clear links
between decreasing availability of MeBr and costs or profits. 2010
and earlier reports note that alternatives to MeBr are available and
in use, but the sample budgets assume fumigation with MeBr and
chloropicrin (or ‘Pic’); Pic allows for significantly lower rates of
MeBr application in areas where MeBr had previously been used
alone. Of the two 2011 reports one notes that methyl bromide
availability is limited and does not specify a fumigant in the line
item budgets and the other uses Pic alone.

In the geographically central of the three largest growing
regions, fumigation costs as a share of total costs were 2.4% in the
2001 sample budget, 3.7% in 2004, 3.5% in 2006 and 2.9% in 2011.
For the same 3 years estimated net returns were 1.6, 14.2, 7.6, and
3.2% of total costs. In the main growing region to the south we have
budgets for 2001, 2004, and 2011 which show a decline in fumi
gation costs as a share of the total, from 6.0 to 5.7 to 3.1%, while net
returns increased from 9.5 to 13.4% and then dropped to 2.2%. In the
9 In 2008, Mexico’s MeBr consumption was below consumption allowed under
the Montreal Protocol. As of 2010, those implementing the National Methyl
Bromide Phase-Out Plan for Mexico (the United Nations Industrial Development
Organization (UNIDO) along with the governments of Italy, Spain, and Canada)
intended to eliminate the remaining MeBr (approximately 900 ODP tonnes) by
2012, provided requested monies from the Multilateral Fund were received. The
plan initially proposed that the strawberry sector convert near the end of the
phaseout because “strawberry growers were reluctant to reduce MB consumption”
(UNEP, 2010, p. 5). However, Mexico’s strawberry growers have since requested
immediate assistance in order to accelerate completion of the phaseout.
northernmost growing region, budgets for 2001, 2004 and 2010
show increasing fumigation costs (5.2, 5.4 and 6.9% of total costs,
respectively) and fluctuating net returns (6.6, 9.4 and 4.0%). These
numbers offer some insights into input and production costs, in
particular suggesting weakly declining fumigation costs and
yielding some evidence of declining net revenues in the most
recent years, but we note that the sample budgets are designed to
offer a general understanding of costs and revenues using current
methods rather than to support rigorous economic analysis.

Critical Use Nominations themselves are another source of data
on trends in production costs and revenues. The nominations
through 2013 give a baseline yield rate for fumigation with 100%
methyl bromide and discount it by some fraction for each alter
native pest control regime. While detailed budgets are not
provided, annual CUNs for CUEs also include estimates of the
economic impacts of MeBr as compared to alternatives.10 These
estimates are developed to support the case that additional
exemptions to use MeBr in California are needed to avoid ‘signifi
cant market disruption,’ which is a key part of the standard
established in Decision IX/6 of theMontreal Protocol to define a use
as critical. Alternatives are shown with associated yield estimates
and implied costs to producers facing changed yields and other
practices. For 2006e2013 CUNs, the baseline MeBr yield estimates
fluctuate a bit, dropping by around 15% from 2006 to 2008 levels in
2009e2010 and then rising again for 2011e2013 nominations.
Reported yields per hectare are well below those reported in the
sample budgets referenced above, typically around 40e50,000 kg/
ha in recent CUNs, with some alternatives in the 30e40,000 range
in earlier nominations, while first year strawberry yields in the
sample budgets are around 60e80,000 kg/ha and the most recent
second year yield reported is over 50,000 kg/ha (UC Cooperative
Extension, 2011c). The yield loss associated with moving from
MeBr to a mixture of 1,3 dichloropropene (1,3 D) and chloropicrin
is steady at 14% throughout, suggesting that the loss rate estimate
was not revised over time but simply applied to the MeBr number
for a given year. This alternative is the only one included in every
nomination11; metam sodium (MS) and a mixture of Pic and MS
were excluded from 2010 to 2009, respectively, and a mixture of Pic
and MeBr was not added until the 2010 nomination. Iodomethane
is included for the first time in the 2013 nomination.

Projected strawberry prices drop by about 30% from 2010 to the
2011 nomination estimates, and they remain at this low level
through the 2013 nomination. This price, $1.37/kilogram,12 is well
below current and recent reported grower receipts (ERS, 2010); it is
not clear why recent nominations have used such a low baseline
price. This price drop helps explain why the estimated value of
MeBr use as opposed to 1,3 DþPic can be relatively stable, ranging
between $43e68 per kilogram for 2006e2013 nominations, while
the figure for “percentage loss in net revenues” swings up to 1269%
in 2011 and subsequent years, after previously being estimated at
55 and 87%.While the loss to net revenue is appealing as a proxy for
disruption suffered by growers, the nominations note that the
years in advance of the proposed use, and do not specify nominal or real figures.
Additionally, many of the numbers do not change from year to year, suggesting that
the precision of the estimates is not such that deflating them should drive
conclusions.
11 It is worth noting that the 1,3-D mix is not available to all growers, as many
California townships restrict 1,3-D use (Carpenter et al., 2001) and some counties
restrict Pic application. This may be why the extension service budgets above
exclude it, and this may also make it difficult to draw statewide conclusions on the
basis of variation in yield estimates between 1,3-D alone and in combination and
MeBr.
12 The CUN itself reports ‘units’; we believe these to be kilograms based on
matching with previous California nominations.
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and the relationship between income and strawberry consumption,
disentangling trends in prices, consumption, and income to esti
mate relationships is imprecise.

One thing we do note in this market is that while prices of many
fresh fruits and vegetables, including strawberries, have trended
slightly downwards since 2008 (ERS, 2010 Table 12 and October
2011 Table A 7), over a longer time horizon, we observe a marked
difference in fresh strawberry prices, which have increased by 85%
from 1994 to 2008, compared to the prices of some other fruits and
vegetables, which have largely been stable or increased to a much
lesser extent (Fig. 3). Per capita consumption of fruits overall
remained constant from 1994 to 2008, while per capita vegetable
consumption initially increased from the mid 90s to 2000 but
declined subsequently. This suggests that significantly increased
strawberry consumption in the face of rising or stable prices in
recent years is not likely to be driven by a decline in the price of
strawberries relative to substitute fruits and vegetables. Changes in
income, tastes, and preferences as well as the increased availability
of strawberries at all times of the year are combining to support
increased per capita and total strawberry consumption.

7. Conclusion

We offer an ex post analysis of the impact of the mandated
phaseout process for methyl bromide on California strawberry
growers to date. Ex ante estimates of the economic impact of the
elimination of MeBr were required by and influential in the CUN
and CUE processes, in contrast with either a benefit cost approach
including public health and environmental protection gains, as
required by many of the domestic environmental policies of Parties
to the Montreal Protocol, or with the Essential Use Exemption
process used for other ozone depleting substances eliminated
earlier in the ozone protection regime. While this is not an ex post
analysis of the originally expected complete phaseout, and thus
cannot be directly compared with ex ante predictions based on the
complete elimination of MeBr use, it does offer insight into the gap
between predictions and outcomes of a strawberry industry
moving away from this ozone depleting pesticide while facing
import competition from a major trading partner with a more
lenient phaseout schedule.

Contrary to many ex ante predictions and concerns expressed
by stakeholders, California strawberry growers have thrived in
recent years relative to both domestic and foreign competitors.
They have successfully worked to ensure that MeBr has been
available for significant fractions of their significantly expanded
acreage, increased exports, and continued to enjoy rising yields
and revenues as well as increased demand from consumers. The
interim years between the planned elimination of MeBr and the
increasing success of alternatives as detailed in the 2014 CUN and
other reports have been years of expansion in the face of global
recession and increased imports from Mexico, and successful
navigation of technical and regulatory changes. Industry data
suggests that the real burdens associated with changing agricul
tural practices have not kept this sector from profitability and
growth in a challenging economic environment, though we cannot
know how much faster growth might have been if MeBr use had
continued unabated.

Alarming numbers in the CUNs sent to the Parties to the Mon
treal Protocol are not consistent with the success of California
strawberry growers in aggregate as use of MeBr has been reduced.
Nor are they consistent with basic economics. The ‘economic
disruption’ standard of the CUE process was not intended to require
the Parties to permit application of MeBr on new acreage to allow
limitless expansion of a given industry usingMeBr, and it is difficult
to justify ongoing exemptions to support expansion rather than
protect existing growers and growing regions. If all the new acres in
production since 2005 are being managed profitably without MeBr,
and existing acres are using less MeBr less often while overall and
per acre yields and revenues rise steadily, it seems we have reached
a point where alternatives are demonstrating successes for field
strawberries in California.
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Summary 

 Protection of the ozone layer is a huge bi-partisan public health success story.  The phase-out of 
ozone-destroying chemicals, including methyl bromide, is saving literally millions of Americans, and 
tens of millions of people around the world, from death and disease, from skin cancer, cataracts, 
and immune diseases.  It is also saving farmers billions of dollars in UV-related crop losses.   
 

 Now is not the time to tamper with the Montreal Protocol and the Clean Air Act.  By slowing or even 
reversing the transition away from methyl bromide, “The U.S. Agricultural Sector Relief Act” will lead 
to more skin cancers, more cataracts, more immunological disease.  It will benefit strawberry 
growers and others who have profited by abusing the “critical use exemption” for almost a decade.  
Thousands of other farmers growing other crops will suffer more UV-related crop losses as a result.   

 

 Methyl bromide suppliers and users have dragged their feet on replacing this dangerous compound 
for two decades.  No other industry has had more time and more leeway to transition from 
dangerous ozone-destroying chemicals.   

 

 The United States is responsible for more than 90 percent of all methyl bromide exemptions.  Every 
other strawberry- and tomato-growing country with California-like growing conditions – including 
Italy, Spain, Greece, and Australia – has ended use of methyl bromide.   Mexican growers use less 
methyl bromide per acre than their California counterparts, and Mexico will end methyl bromide 
use entirely this year. 

 

 California strawberry growers have done very well during the whole experience, according to a 
recent peer-reviewed economic study.  Strawberry acreage is up 16% and yields are up 14% since 
2004 despite significant reductions in methyl bromide allocations.  So are U.S. grower prices and 
total crop values.   

 

 U.S. critical use exemptions have been coming down.  California strawberries are now the only field 
use for which the U.S. is still seeking critical use exemptions.  Together with several structural and 
commodity uses, the total U.S. exemption request for 2014 is down to slightly more than 400 tons.     
 

 The bill would do reckless damage in three major ways:  First, it would permanently define as 
“critical uses” all of the uses that were labeled critical in 2005, even though the vast majority no 
longer even use methyl bromide.  Absurdly, the bill would make even golf course turf grass a 
“critical use.”  It makes no sense to freeze into law an utterly out-dated list of “critical uses.” 

 

 Second, the bill relieves applicants of the need to show why they need exemptions.  They could just 
submit their exemption wish lists without any supporting data.  EPA then would bear the burden of 
gathering the data to support any reduction.  Absent resources and data, EPA would have little 
choice but to forward the applicants’ unsupported wish lists to the parties.  This would be foolish 
even from the growers’ perspective.  It actually helps the U.S. government win approval for 
exemptions to have shown that it has exercised judgment and discipline in framing its requests, and 
has is not mechanically asked for everything its domestic applicants may have wanted. 

 

 Third, the bill would blast an enormous new loophole into the Clean Air Act and our pesticide safety 
laws, by allowing any individual user to write his own ticket for up to 20 tons of methyl bromide 
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simply by asserting the existence of an “emergency.”  There could be a hundreds of emergency 
exemptions per year, totaling up to 2,000 tons per year (the 2011 critical use amount).     
 

 This is a bad and unneeded bill.  It would harm public health, harm other farmers, and indeed even 
harm the farmers it is intended to help.  The process is working.  This Committee should let well 
enough alone. 
 
 
  



 
 

Thank you Chairman Whitfield and Ranking Member Rush for the opportunity to testify on 

behalf of the Natural Resources Defense Council on the proposed “U.S. Agricultural Sector Relief Act of 

2012.”  Founded in 1970, NRDC is a national nonprofit environmental organization of scientist, lawyers, 

and environmental specialists with more than 1.3 million members and online activists, served from 

offices in New York, Washington, Chicago, San Francisco, Los Angeles, and Beijing.  I am policy director 

of NRDC’s Climate and Clean Air Program.  I have been with NRDC twice, from 1978 through 1992 and 

from 2001 to the present.  In the 1990’s I served as director of climate change policy in the EPA Office of 

Air and Radiation.  Relevant to the topic of today’s hearing, I have worked on the phase-out of ozone-

destroying chemicals for more than a quarter century.    

There are few greater success stories than the global effort to phase out the ozone-damaging 

chemicals.  Every American, and every citizen on this Earth, relies on the ozone layer to block dangerous 

ultraviolet radiation that causes skin cancer, cataracts, immune disorders and other diseases.  The treaty 

to protect the ozone layer, known as the Montreal Protocol, has enjoyed bipartisan support from five 

presidents beginning with Ronald Reagan.  So have the ozone layer protection provisions of the Clean 

Air Act.  They are saving literally millions of Americans, and tens of millions of people around the world, 

from death and disease.  They are also preventing billions of dollars in UV-related crop losses and other 

economic damages.   

Yet the ozone shield is still being weakened by ozone-depleting chemicals that increase our 

exposure to dangerous UV radiation.  Millions of Americans – including farmers – must work everyday in 

the sun.  Millions more – from school children to seniors – spend hours of their days out of doors.  

Millions of concerned parents check the UV Index and cover their kids with sunscreen before letting 

them go out in the sun.  

That brings us to methyl bromide.  Methyl bromide is the most powerful ozone-depleter still in 

widespread use.  All of the other more potent ozone-destroying chemicals have been successfully 
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eliminated – worldwide.  Methyl bromide is also highly toxic, with inhalation or dermal exposure causing 

a wide range of acute and chronic effects, including death.   

Mr. Chairman, I will not mince words.  You are considering a bill to further slow the snail-like 

pace of the transition from this dangerous chemical – a bill that will lead to more skin cancers, more 

cataracts, more immunological disease, and more crop losses due to ozone-destruction and UV 

radiation, as well as more illness from direct exposure.  Contrary to the bill’s grandiose title, this bill will 

not broadly benefit “the U.S. agricultural sector.”  Indeed, thousands of farmers growing other crops will 

suffer more UV-related crop losses as a result.  Instead, this bill will benefit only a small sliver of 

strawberry growers and few others who have profited handsomely by abusing the “critical use 

exemption” for the better part of a decade.   

No industry has had more time and more leeway to transition from dangerous ozone-destroying 

chemicals than this one.  The auto industry replaced CFCs in car air conditioners in less than four years.  

The electronics industry replaced ozone-depleting solvents in circuit board manufacture in less time 

than that.  The air conditioning and refrigeration industry and the fire protection industry got rid of their 

potent ozone-depleters in well under a decade.  Indeed, some of these industries have gone through 

two rounds of transitions to safer chemicals in the last 20 years.  And all of these industries have been 

able to produce better, more energy-efficient, and more profitable products. 

But methyl bromide stands apart.  The producer and the users of this chemical have dragged 

their feet on replacing this dangerous compound for two decades.  Let’s review:   

The phase-out of methyl bromide was supposed to be completed by 2001 pursuant to the 1990 

Clean Air Act Amendments.  With a decade of lead-time, growers and other users should have invested 

in developing and field testing other agents and other agricultural practices, like every other industry 

did.  Their effort was minimal.  And their minimal effort was rewarded by pushing the deadline back to 

2005, in conjunction with amendments to the Montreal Protocol to phase out methyl bromide world-
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wide.  An post-2005 exemption was allowed for so-called “critical uses,” but all observers then thought 

this would be just a small percentage of historical (“baseline”) methyl bromide use, just as the “essential 

use” exemptions for other ozone-destroying chemicals had been only a small fraction of their baselines. 

Indeed, other countries with comparable agricultural conditions played by those rules, 

submitting critical use exemption requests, if any at all, that reflected small fractions of their historical 

methyl bromide use levels.  Only the U.S. took a different tack.  In 2003, U.S. growers and others sought 

exemptions totaling some 15,000 tons, more than 60 percent of country’s baseline use in the early 

1990s.  The U.S. government requested more than 10,000 tons of exemptions, and nearly broke the 

back of the Montreal Protocol.  For the first time in its history, the parties were unable to come to a 

consensus decision.  For the first time, there was an impasse that could not be resolved without calling 

an extraordinary meeting of the parties.   

For eight years running, the United States alone has requested more than 90 percent of all 

exemptions.  Over this period, nearly every other developed nation has eliminated its need for methyl 

bromide.  Specifically, every other strawberry- and tomato-growing country with Mediterranean-like 

growing conditions – including Italy, Spain, Greece, and Australia – has moved beyond use of methyl 

bromide.   Even Mexico – the California strawberry growers’ only competitor – is committed to end its 

use of methyl bromide this year.1 

Throughout this period, and here again today, the California strawberry growers have led the 

pack in coming to Congress playing the hardship violin.  In fact, however, California strawberry growers 

have done very well during the whole experience, according to a recent peer-reviewed economic study 

by Erin N. Mayfield and Catherine Shelley Norman, published in the Journal of Environmental 

                                                           
1
 “The Government of Mexico has committed to achieve the complete phase-out of MB by the end of 2012.”  

United Nations Environment Programme, Executive Committee of the Multilateral Fund for the Implementation of 
the Montreal Protocol, Sixty-sixth Meeting, Montreal, 16-20 April 2012, “Project Proposal:  Mexico, National 
methyl bromide phase-out plan (third tranche), ¶9, http://www.multilateralfund.org/66/English/1/6641.pdf.  
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Management.2  They have expanded their strawberry acreage and increased their yields dramatically 

despite significant reductions in methyl bromide allocations:  California strawberry acreage in 2010 had 

increased 83 percent over 1991 levels and 16 percent over 2004.  Yields per acre in 2010 increased 29 

percent over 1991 levels and 14 percent over 2004.  California’s share of U.S. production also increased 

during this period, from about 80 percent in 1991 to more than 90 percent in 2010.  U.S. grower prices 

and total crop values adjusted for inflation also increased during the exemption years.   

The expansion of the strawberry acreage treated with methyl bromide is extremely troubling 

because it breaks a commitment made by the U.S. government not to allow such expansion.  For 

instance, the “National Management Strategy for Methyl Bromide, United States of America, December 

2005” states:  “An important way that the United States addresses the issue of avoiding increases in 

MeBr use is our policy to disallow any increases in acreage or throughput that CUE applicants might 

include in their CUE request.”3  This turns out to have been a hollow promise. 

The growers’ complaints often center on the claim of unfair competition from Mexico.  

Throughout this period, however, Mexican growers used less methyl bromide per acre than their 

California counterparts, and Mexico, as I mentioned, has committed to stop using methyl bromide this 

year.  Mayfield and Norman note that although strawberry imports from Mexico increased as the overall 

U.S. strawberry market grew, Mexico’s share of total U.S. consumption did not increase significantly, 

and U.S. growers’ strawberry exports to Canada rose by almost as much as imports from Mexico.   

Mayfield and Norman also note that the economic analysis supporting the critical use 

nomination for 2014 – an analysis prepared by the strawberry growers – indicates that a range of 

alternatives to methyl bromide are effective and available at comparable cost and without yield losses.  

                                                           
2
 E. Mayfield & C. Norman, Moving away from methyl bromide: Political economy of pesticide transition for 

California strawberries since 2004, Journal of Environmental Management, Vol. 106, Pp. 93-101 (2012), available at 
http://www.sciencedirect.com/science/article/pii/S0301479712001909, and attached to this testimony. 
3
 http://www.epa.gov/ozone/mbr/downloads/MeBrNatMgmtStrat.pdf, p. 4.  
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Notably, these results do not depend on methyl iodide, which was withdrawn from the market by its 

manufacturer earlier this year. 

As it turns out, the industry is still sitting on a stockpile of methyl bromide made before 2005 

and stored in railroad cars in various communities around the country.  Believe me, tank cars of highly 

toxic methyl bromide baking in the sun on rail sidings are not something I’d want in my community, or 

rolling through my Congressional district, yet few people know if they enjoy that privilege.  As of today, 

the stockpile still exceeds 1,200 tons – three time the U.S. critical use nomination for 2014. 

Why is the stockpile important?  Because the rules of the road under the treaty are that a 

country may request permission to manufacture new methyl bromide to serve critical use needs only if 

it has exhausted its stockpiles.  The industry attempted to conceal that stockpile from both the public 

and the government, and this led to the U.S. government’s initially misrepresenting to the other 

Montreal Protocol parties in 2003 that there would be no stockpile left in 2005.  But the true stockpile, 

divulged only later in response to an NRDC lawsuit, was nearly 13,000 tons – more than the entire 

amount the U.S. claimed to need for 2005.  The methyl bromide stockpile has been used – illegally, in 

our view – for crops that no longer qualify as critical uses, such as golf course turf grass, and to exceed 

the critical use limits on crops such as strawberries.  Each year since 2004, the stockpile has been larger 

than the next year’s total critical use request.  That is true for 2013 and 2014.  The deception over the 

stockpile, once revealed, almost caused the breakdown of the treaty process, and the existence of a 

continuing stockpile is still a major irritant between the parties today. 

NRDC acknowledges that the amounts of U.S. critical use exemptions have been coming down, 

however belatedly.  Many growers and other users have finally taken up alternative chemicals and 

alternative pest management practices, so that we have now come to the point where the only field use 

for which a critical use nomination is still being made in 2014 is California strawberries.  Together with 

several structural and commodity uses, the total U.S. exemption request is down to slightly more than 
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400 tons, as compared to nearly 10,000 tons in 2005.  This progress, though long delayed, is noteworthy 

and must continue.  Further progress is possible even in the short run, through practices such as greater 

use of impermeable films (something other countries have already adopted) and by continued adoption 

of alternatives. 

In short, the process is working.  Now is not the time to tamper with the methyl bromide phase-

out requirements under Montreal Protocol and the Clean Air Act.  Mr. Chairman, the bill before you 

would pointlessly weaken curbs on this dangerous ozone-destroying chemical, threaten the recovery of 

the ozone layer, and further strain our relations with other countries that are already experienced with 

U.S. abuse of critical use exemptions.  The bill does reckless damage in at least three major ways: 

First, the bill would permanently define as “critical uses” all of the uses that were labeled critical 

in 2005, regardless of the fact that the vast majority of those crops and applications have successfully 

transitioned to alternatives and no longer even use methyl bromide.  Absurdly, the bill would make golf 

course turf grass a “critical use,” even though the Bush administration’s agriculture department dropped 

it from the list in 2006.  Why in the world does it make sense to revive and freeze into law an utterly 

out-dated list of “critical uses”?   

Second, since growers and other applicants are seeking exemptions for a chemical that is 

otherwise already banned under both domestic and international law, and since they are in the best 

position to innovate and test alternatives, they quite properly now bear the burden of showing the need 

for methyl bromide and the absence of economically practical alternatives.  But the bill would turn that 

burden around.  It would allow applicants to submit their wish lists for exemptions without providing 

any data in support.  Even though this chemical is already supposed to be banned, the bill would then 

require EPA to shoulder the burden of developing the data to support any reduction from the growers’ 

or other applicants’ requests.  As the growers would be quick to point out, EPA does not run farms, and 

EPA does not run alternatives testing programs.   
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Absent the resources and access to data, EPA would have little choice but to forward the 

applicants’ wish lists to the parties for consideration.  Even from the growers’ perspective, this would be 

a fool’s errand.  It is difficult enough for the U.S. to gain approval for its out-sized exemption requests 

when it can bring a reasonably robust case forward for technical scrutiny by the other parties.  It actually 

helps the U.S. win approval for exemptions to have shown that the government has exercised some 

judgment and discipline in framing its requests, and that the U.S. is not asking for everything its 

domestic applicants may have wanted. 

 Third, the bill would blast an enormous new loophole into the Clean Air Act and our pesticide 

safety laws, by allowing any individual user to write his own ticket for up to 20 tons of methyl bromide 

simply by asserting the existence of an emergency.  “Emergency” is conveniently defined to mean any 

situation where someone wants to use more methyl bromide than is available under a critical use 

exemption, and where he declares that there is no alternative.  The bill would allow a hundred 20-ton 

emergency exemptions per year, up to a total of 2,000 tons per year (the amount of critical use 

exemptions in 2011).  This would be a massive abuse of the emergency exemption provision under the 

Montreal Protocol, which has been invoked only twice so far (once by Australia and once by Canada) in 

genuine emergencies.   

Imagine, Mr. Chairman, how cool it would be to be able to withdraw more cash from the bank 

than you have in your account, just by calling it an emergency.  There’s another name for that:  bank 

robbery. 

This is a bad bill, and an unneeded bill.  It would harm public health, harm other farmers, and 

indeed even harm the farmers it is intended to help.  The process is working.  This Committee should let 

well enough alone. 
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We examine the progress of the phaseout of the use of the pesticide methyl bromide in the production of
California field strawberries. This phaseout is required under the Montreal Protocol and has been
contentious in this sector, which receives exemptions from the schedule initially agreed under the treaty,
and in international negotiations over the future of the Protocol. We examine the various ex ante
predictions of the impacts on growers, consumers and trade patterns in light of several years of declining
allocations under the Critical Use provisions of the Protocol and the 2010 approval of iodomethane for
use in California and subsequent 2012 withdrawal of this alternative from the US market. We find that,
contrary to ex ante industry claims, the years of declining methyl bromide use have been years of rising
yields, acreage, exports, revenues and market share for California growers, evenwhen faced with a global
recession and increased imports from Mexican growers who retain the right to use the chemical under
the Protocol. This has implications for the Protocol as a whole and for the remainder of the US phaseout
of this chemical in particular.

� 2012 Elsevier Ltd. All rights reserved.
1 For the last seven years reported, 2007 2013, approved US CUEs have been
more than 75% of non-Article 5 exemptions approved globally, so US strawberry
uses are a significant amount of remaining global use of MeBr. In the first year of the
exemption process, US allowances were a bit over 40% of total non-Article 5 allo-
1. Introduction and background

US fruit and vegetable growers using the fumigant methyl
bromide (MeBr), scheduled for phaseout under the Montreal
Protocol on Substances that Deplete the Ozone Layer, faced
uncertainty about the cost and effectiveness of alternative chem
icals and practices, and many of them applied for exemptions
allowing continued use after the planned elimination of MeBr. This
process was controversial e so much so that the United States
suggested that they might withdraw from the Montreal Protocol,
up to that point considered a model of successful international
environmental policy, if their nominations for exemptions were not
granted (Gareau and DuPuis, 2009). In the exemption process,
which allowed exceptions to the scheduled 2005 complete
phaseout date, one of the most contested uses was for strawberry
farming, especially in California where many alternatives are
strictly regulated or disallowed. Growers argued that none of the
alternatives met the ‘economic and technical feasibility’ conditions
of the Critical Use Exemption (CUE) rules. DeCanio and Norman
y and Environmental Engi-
harles Street, Baltimore, MD
96.
(E.N. Mayfield), norman@

All rights reserved.
(2005) discuss possible interpretations of the feasibility criteria at
length, emphasizing that it cannot mean that no changes in costs or
agricultural practices are required of methyl bromide users, but
there is not a consensus definition of precisely what standard must
be met.

Currently, the majority of CUEs for methyl bromide are allocated
to the United States.1 The share of field (rather than nursery)
strawberries in total exemption requests has also grown; the 2014
US field strawberries nomination was for over 93% of the total US
allocation, andwas exclusively for use in California, which produces
90% of US strawberries (ERS, 2011c). In 2007 the same share was
only 13% and more geographically dispersed, including uses in the
southeastern US as well as California (USDoS, 2010, 2005, ozone.
unep.org). Substitutes have been slower to develop in California,
cations. For 2013, the United States has received over 90% of approved CUE
allowances. Article 5 parties, which are, roughly speaking, less developed countries,
do not have to complete phaseout until 2015, but their total use peaked in 1998,
and by 2010 total consumption in Article 5 and non-Article 5 countries were
approximately equal (exclusive of quarantine and pre-shipment uses, which are
regulated separately and excluded from the discussion throughout this paper)
(ozone.unep.org).
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due to different farming practices and a relatively stringent regu
latory climate that has slowed the approval of some MeBr alter
natives. The California strawberry crop is worth more than $2
billion annually and is the 6th highest valued fruit crop in the state,
so while the industry is small at the national level it is economically
significant in the region.2

California growers and those negotiating the CUE process on
their behalf were deeply concerned that the main source of US
imports of fresh strawberries, Mexico, would not be required to
eliminate the use of MeBr at the same time that California growers
were scheduled to. The Montreal Protocol allows delays in the
elimination of ozone depleting substances for less developed
countries, and growers feared that lowered trade barriers under
NAFTA would combine with a technological advantage to Mexican
growers using the fumigant, leading to dramatically increased
imports of fresh strawberries and reduced sales of and/or prices for
domestic berries.

This work investigates how the process of phaseout has affected
the California field strawberry industry and finds that management
and regulatory decisions at the international, national, and state
levels have allowed California growers to maintain and enhance
their dominance in the domestic and North Americanmarket as the
phaseout has progressed. The period between the beginning of the
methyl bromide phaseout and the availability of iodomethane, the
closest thing to a ‘drop in’ substitute yet developed, for use in the
state has been characterized by slow elimination of MeBr, rising
acreage, yields and consumption, improved balance of trade,
increasing domestic market share, and rising or relatively stable
prices. Iodomethane itself has recently been voluntarily withdrawn
from the US market, and we consider how this might affect our
assessment of the phaseout process to date.

2. Ex-ante analyses of economic effects and political factors
influencing phaseout

Economic analyses earlier in the process did not reach
a consensus regarding the likely impacts of phaseout. Norman
(2005) relied heavily on data from nominations for CUEs and
found that trends in demand growth for fresh strawberries3 and
significant pass through of cost increases to consumers were
expected to outweigh the stated negative effects of production cost
increases associated with use of alternative fumigants, even in the
absence of direct government support, under fairly conservative
assumptions, and that increased consumer costs per household
would be minimal, even if they were substantial in aggregate.

Carpenter et al. (2000) simulated production, consumption, and
crop prices for methyl bromide users (e.g., California) and direct
competitors (e.g., Mexico) e prior to and after the 2005 MeBr ban
using a spatial partial equilibrium model. To simulate post ban
conditions, shifts in production technology and corresponding
changes in production costs and monthly yields were assumed.4

Model results suggested that following a ban, US consumers
would pay higher prices for strawberries and consume fewer of
them. The increased price of strawberries would outweigh
2 http://www.californiastrawberries.com.
3 We focus on fresh berries throughout; in the US, frozen berries are largely

a residual crop (ERS, 2011c), and as they are not perishable this market operates
quite differently. Large increases in the share of production going for frozen or
otherwise processed berries might suggest quality issues associated with various
changes to fumigation processes, but we do not observe this in the data.

4 The model assumes that the best alternative technology which is assumed to
be the technology resulting in the highest yield per acre for the lowest cost per acre

is selected. Given that the study was completed in 2000, the best technologies
projected at the time do not entirely correspond to the alternatives actually
employed during the phaseout.
increases in CA production costs for growers and, when coupled
with increased acreage devoted to CA strawberry production, CA
strawberry growers’ gross and net revenues would increase and
remain stable, respectively.

Goodhue et al. (2005) and Carter et al. (2005), on the other hand,
suggested that MeBr phaseout could cause significant problems for
US or California growers. The former included field trials to esti
mate weed control costs using MeBr and various available alter
natives but were unable to estimate yield losses from the use of
MeBr alternatives directly, and concluded that acreage and thus
supply would have to decline significantly to raise market prices
enough to eliminate the net losses to remaining growers. The latter
note that a single annual demand elasticity parameterization
obscures important variation in seasonal demand and supply
functions and can bias estimates of losses downward, with themost
significant losses accruing between mid May and early July. Their
simulation results suggest full season losses of between 4 and 20%
of revenue, with a point estimate of around 12%, excluding revenue
realized from lower valued crops as acreage in strawberries decline.
Neither study considered longer term trends in the fresh straw
berry market.

The design of these studies reflected concerns that Mexico,
which provided (and continues to provide) more than 99% of
imported fresh strawberries to the US (ERS, 2010, Table 14), was an
Article 5 country under the Montreal Protocol and thus not
required to eliminate MeBr until 2015, at which point their MeBr
use would also have to comply with CUE standards to be permitted.
NAFTA rules wouldmake it hard to shield US growers fromMexican
competition. Rising costs to US producers forced to transition away
from their preferred fumigant could make Mexican imports more
competitive over more of the year, reducing market share and
revenues to domestic growers. Carpenter, Gianessi, and Lynch
(2000) projected that after the 2005 ban e exemptions notwith
standing e increased acreage in Mexico devoted to strawberry
production would be observed, and in the absence of land and
water constraints, Mexico would continue to increase acreage and
displace acreage in California.

On the regulators side, there was concern that significant
exemptions would slow the phaseout and increase lobbying efforts
at the expense of efforts to develop and implement alternate fumi
gation strategies. Using even the lowest estimate of the cost burden
of the elimination of MeBr for California strawberries growers from
Norman (2005) of $515 ha/year suggests that diversion of funds to
directly unproductive rent seeking around CUE rights could be
significant; the 2011 industry survey indicates that 15,145 ha are
planted in strawberries in California, and less than 5% of that land is
devoted to organic production (CSC, 2011). This implies that delays in
phaseout for conventionallygrownberries couldbeworthmore than
$700,000 annually (15,145 � .95 � $51 $733,775), and any
successful efforts to secure delays that cost less than this amount are
profit maximizing for the industry as a whole.

The California Strawberry Commission (CSC), the most active
industry group, doubled (nominal) federal lobbying expenditures
from $40,000 in each of 2001e2007 to $80,000 in 2008, and
expenditures have remained at that level through 2010 (Center for
Responsive Politics, 2011). State nominal lobbying expenditures
were about $30,000 for the 2001e2002 legislative session, as deci
sions about initial CUE applications were being made, and then
dropped to around $3000 for the next session, rising for each
subsequent legislature to a level of about $20,000 in 2009e2010
(CalAccess, 2011). It is likely, of course, that only some of these
5 All figures converted to 2010 dollars using the CPI unless otherwise noted.
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efforts were focused on preserving MeBr phaseout exemptions for
growers. We were not able to find evidence of significant lobbying
expenditures for strawberry growers in other regions. While
lobbying expenditures are one indicator of lobbying efforts, the
rapidity of regulatory movement e in this case, the reduction
timeline e may also be suggestive. The reduction timeline in Cal
ifornia has been much less aggressive than in other US regions,
which no longer use MeBr for field strawberries, and more broadly,
the reduction timeline in the US has been much less aggressive than
other non Article 5 parties. Taken together, the lobbying expendi
tures and reduction timeline suggest that if lobbying has slowed the
phaseout of methyl bromide for strawberries in CA, it has been
a rational investment for the industry, even if the costs of using
alternative pesticides are a relatively small fraction of revenues and
profits.

The Critical Use Exemption process involves stakeholders who
use the regulated chemical, national nominations, and recom
mendations or analysis by the Technology and Economic Assess
ment Panel (TEAP) of the Montreal Protocol, leading to final
amounts which must be approved by the Parties to the Protocol at
their annual meeting. In the US, the Environmental Protection
Agency (EPA) solicits yearly applications with supporting infor
mation on use patterns and economic impacts from growers, and
then the Department of State submits these as Critical Use Nomi
nations (CUNs). For the last year for which data are available e the
nominations and final decisions for 2012 exemptions e the CSC
requested permits to treat 4454 ha, which were passed on to the
Parties to the Montreal Protocol, who approved 4421 of those
hectares, albeit at a lower application rate than was originally
requested.6 If this smaller amount receives the low estimate of value
fromcontinueduseofMeBr, CA growers have gained about $225,000
in 2012 by securing the 2012 exemptions, as well as slowing further
phaseout and broader price impacts until their chief competitor in
the North American fresh strawberry industry completes their
phaseout. At this point Mexican growers presumably lose any price
advantage gained by ongoing MeBr use, and alternative pest control
practices will be more established in California.

Interestingly, this approved MeBr fumigation allowance for
about 30% of California acreage annually could mean use over the
majority of the growing region on an intermittent basis. The CSC
notes that “[m]ethyl bromide is often being used in rotation with
alternative fumigants. Many growers will use alternative fumi
gants for 2e3 years then rotate back to methyl bromide to clean up
emerging weed and disease problems” (California Strawberry
Commission, 2008. Request for a critical use exemption for methyl
bromide on strawberries for the 2011 use season. Cited in 2013 US
Field Strawberries CUN). While a move towards using MeBr every
2e3 years rather than annually is certainly a substantial reduction
in MeBr applications, it is not a reduction in the geographic area
reliant on MeBr as part of strawberry production, and thus reflects
less progress towards achieving a permanent phaseout than the
reported reductions in acreage needing treatment would suggest.
Unobserved cooperation within the industry to produce this
6 The 2013 nominations proved very contentious in 2011; additional bilateral
(including with the CSC as well as with representatives of affected nations) and
TEAP meetings were added to the schedule and multiple submissions were revised
and new research offered during the process (UNEP, 2011a). The decision in the
advance draft report of the 23rd Meeting of the Parties reflects the MBTOC (the
Methyl Bromide Technical Options Committee, part of the TEAP) recommendation
(a 2013 exemption of 461.186 metric tons for field strawberries) but not that of the
minority report offered by several members of the MBTOC (UNEP, 2011a,b), which
recommended granting the full nomination amount (531.737 metric tons). Appli-
cation rates used to calculate CUNs and CUEs and the availability of alternative
pesticides in specific California growing regions were disputed within the TEAP and
among governmental and nongovernmental stakeholders.
outcome would undermine the intent of the Parties to the
Protocol, particularly as it could allow the use of MeBr on fields put
into production after the beginning of phaseout. In California, 2009
acreage represented an increase of 89%, or 7600 ha, over the 1991
‘baseline’ year established for MeBr under the Protocol (ERS, 2010,
Table 4). It is not possible to determine if new acreage is using
MeBr on the basis of allocations currently in use, as these are not
broken out by sector or sub state geographic regions by the US EPA
once exemptions are granted (Federal Register, 2011). While the
United States did articulate a policy of not allowing growth in
CUNs due to new acreage (UNEP, 2005), they did not specify that
new acreage reliant on MeBr was not allowed even if it did not
drive increasing total amounts of requested MeBr, and so the
continued decline in CUNs for this sector seems to satisfy this
domestic policy.

While lobbying efforts are ongoing, the CSC and other industry
groups also work closely with farmers and researchers developing
and testing MeBr free growing methods. CSC reports research
expenditures of over ten million dollars to date toward this end,
presumably beginning in the early to mid 1990s, which suggests
that research expenditures are a substantial part of the CSC budget
(calstrawberry.com). Additionally, within regional nomination
applications, research expenditures and funding resources have
historically been reported and used to substantiate nominations.7

Sufficient data to elicit trends in those expenditures is not avail
able. Overall, it seems reasonable to deduce that investment in new
technology hedged by investment in lobbying for continued
exemptions represents an effective risk management strategy for
growers and has been an influential driver of industry and regulator
decision making.

The political economic and sociological issues around agricul
tural exemptions to the MeBr phaseout have been studied exten
sively. Clark (2001) offers an early analysis of the relationship
between growers, the state of California, and the Federal EPA.
Badulescu and Baylis (2006) consider the harmonization of pesti
cide rules under NAFTA and the possibility that that process has
favored US strawberry producers. Kent Monning (2007) raises
concerns about the environmental justice implications of the use of
the CUE process in California.

More recently, DuPuis and Gareau (2008); Gareau (2008, 2010,
2012) and Gareau and DuPuis (2009) argue in a series of papers
that increasing pressure to provide market solutions rather than
command and control ones e as evinced partly by the economic
justification for exemptions to agreed phaseout schedules, which
was not allowed for the previously established ‘Essential Use
Exemptions’ granted for other ozone depleting substances in
earlier stages of the Protocol e undermined the later stages of the
Montreal Protocol. They further suggest that an emphasis on the
credibility of estimates of private costs over estimates of public
benefits will drive decision making about exemptions in the
future, while in the past a precautionary principle approach to
the human and environmental risks associated with ozone
depleting substances was more important. Stakeholder processes
have been ‘captured’ to a significant degree by industry groups
rather than involving a broader group more focused on the
welfare of civil society as a whole. That this mode of discourse is
so dominant in US policymaking is thus offered as an explanation
for the ongoing use of significant amounts of MeBr in the US
when other countries granted early exemptions have completed
phaseout.
7 Publically reported research expenditure information is incomplete CSC has
reported research expenditures as Confidential Business Information, and detailed
expenditure data are not typically reported in regional nominations.
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3. Progress and barriers in eliminating MeBr under the
Montreal Protocol

For the first year of CUNs, 2005, 28 countries nominated critical
uses. This number has declined steadily and most recently, four
nominating parties (the US, Japan, Australia, and Canada) requested
CUEs for 2013 (UNEP, 2011). Global CUEs for non Article 5 countries
have decreased by 94% since 2005. Use in Article 5 countries has
also declined, falling below total non Article 5 use for the first time
in 2007. This decline is partly due to the support of phaseout
programs paid for by the Protocol’s Multilateral Fund, which is not
available to non Article 5 countries. 2010 MeBr use in Article 5
countries was 5.2% of the 1991 baseline.

Nominations by the US and requests for nominations from the
California Strawberry Commission between 2005 and 2014 are
shown in Fig. 1. The US, which has had the slowest average annual
rate of decrease in MeBr usage of non Article 5 countries using the
CUE process, had nonetheless reduced CUN amounts by 78% from
2003 to 2013. Although the US has been accelerating the MeBr
phaseout in recent years, with a large drop in the 2014 nomination,
a complete phaseout has not been planned and it remains unclear
when complete phaseout will be achieved.

Within the US, California is now the only state still requesting
critical use exemptions for field strawberries. Porter et al. (2006)
conducted a global meta analysis of strawberry yields based on
hundreds of studies and found that many alternatives produce
“statistically equivalent yields” to MeBr, and thus worked to
undermine arguments for exemptions related to technical feasi
bility. The resistance to phaseout of MeBr in California has centered
on technical issues but also on economic feasibility and uncer
tainties associated with the availability of alternative fumigants e

namely iodomethane. Approval of iodomethane for use in Cal
ifornia was predicted for 2003, and then 2005 (Carter et al., 2005),
but it was not actually available for use until December 2010. The
failure of California to permit the use of iodomethane was a key
rationale for the ongoing exemption request in that state (UNEP,
2011); this is consistent with the US not decreasing its CUN
request between the nominating years 2010 and 2011. Since the
registration of iodomethane in the 2011 growing season, however,
only one California strawberry grower has used it, and that usage
was small in scale (Wozniacka et al., 2012).

The registration of iodomethane by the US Environmental
Protection Agency and the California Department of Pesticide
Regulation was controversial due to potential public and occupa
tional health hazards resulting from its use in pre plant soil
applications. After first denying registration of iodomethane in
April 2006, the US EPA granted a one year registration in October
2007 and, by 2008, licensed iodomethane for sale and use in the US
with some restrictions on its application. Most states e with Cal
ifornia the most notable exception e quickly followed suit by
Fig. 1. US and California Critical Use Nomina
registering the fumigant. California eventually did approve the sale
and use of iodomethane, but with restrictions more stringent than
those imposed by the US EPA and other states. Legal challenges to
the approval of this fumigant are ongoing, and an ongoing dialogue
with respect to concerns about the registration of iodomethane
persists between the general public, the US EPA, the California state
legislature, and the risk assessment community, including
government scientists involved in assessing the risk of iodo
methane, a neurotoxin and possible carcinogen (Urevich, 2011). In
early 2012, while no legal ruling against the use of iodomethane
was made, the manufacturer announced that, based on an internal
review of the fumigant and its economic viability in the U.S.
marketplace, they would no longer sell this alternative fumigant in
the United States and withdrew its registration in California
(Chawkins and Marcum, 2012; ALC, 2012).

4. California strawberries today

US strawberries had record production levels in 2009; produc
tion, real value per unit and the total real value of the fresh straw
berry crop have risen every year since 2004 according to the USDA
(ERS, 2010, Table 1). Real US cash receipts have risen in every year
from 2005 to 2010, the last year reported (ERS, 2011a, Table A 8). As
noted above, acreage in California has also increased according to
each of several data series (California Agricultural Resource
Directory, 2010 2011, CSC, 2011; ERS, 2010), contrary to the predic
tions of declining acreage in the Carter et al. (2005) work and
consistent with Carpenter et al. (2000). The ERS data go back the
farthest and show that harvested acres of California strawberries
have increased steadily since 1970. An OLS linear regression of
acreage on time for2001e2009datafitswell andyields anestimated
increase of 650 ha/year; regressions including the earlier decades
also show positive and significant trends but do not fit the data as
well, suggesting that the time trend alone is not as explanatory over
longer periods. These data show acreage increases in every year
since 1997, with the exception of 2007, when they declined by less
than 1%. Additionally, the ERS data show that the share of California
acres in US strawberry acreage has grown steadily over time, from
less than a third of the total in the early eighties, tomore than half by
the mid 90s and rising over two thirds in 2006, where it remains.

Productivity of planted acres has also risen during this time
period. ERS data on California yields from 1970 to 2009 show
steadily increasing output per acre (ERS, 2010 Table 4). This trend
continues for years subsequent to the onset of efforts to eliminate
MeBr, though yields are, predictably, subject to weather and other
conditions and thus more volatile than acreage. The share of Cal
ifornia production in total domestic production has also grown over
the time period covered, and has hovered around record highs of
88e89% since 2003. More recently, the Fruit and Tree Nuts report
notes of 2010 that “last year, the increase in average yields per acre
tions, with MeBr requests and acreage.





10 These figures are all reported in nominal dollars, as the requests are filed a few
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supporting growers in geographic regions that they identify with.
Either of these would help California growers and hurt Mexican
exporters in the domestic market. While we cannot isolate any
impact of this over the short period since the rules have been
established, it remains clear that the majority of the US market
continues to be served by domestic growers.

The MeBr alternative iodomethane has been approved for use in
Mexico and a commercial launch there is planned for 2012 (ALC,
2010). As an Article 5 country, Mexico has until 2015 to phaseout
MeBr under the Montreal Protocol; however, the government of
Mexico has committed to completely phaseout methyl bromide by
2012 (UNEP, 2010),9 by which point it seems likely that growers
there will be able to use iodomethane and California growers will
use continuing allocations of MeBr and any of several alternatives
which show little to no yield changes in current research
(summarized in USDoS, 2012). Costs for various production inputs
and growing conditions will of course vary and be drivers of
comparative advantage in international trade as with any
commodity. It is unlikely that changes in land use in California or
Mexico have been driven by an expectation of continued MeBr use
in Mexico after it is curtailed in the United States.

Additionally, increases in imports may reflect changing trade
advantages unrelated to MeBr phaseout in the United States. From
2002 to 2009, imports of Mexican lemons increased from negligible
to a major trade commodity, increasing to 54 times initial levels.
Avocados increased eleven fold, raspberries increased eight fold,
pineapples were up 250%, and pecans and cocoanut meat also
increased more rapidly than fresh strawberries. Tangerine, lime,
and mango imports grew more slowly than strawberries but still
rose significantly (ERS, 2011a, Table G 1). Trade changes driven by
NAFTA or other drivers of increased globalization should not be
ascribed to the ongoing MeBr phaseout without more substantial
evidence than we are able to find.

5. California strawberry production cost estimates

Looking at the various sample budgets available from Cooper
ative Extension in California (UC Cooperative Extension, 2001aec,
2004aed, 2006, 2010, 2011aeb), we do not observe clear links
between decreasing availability of MeBr and costs or profits. 2010
and earlier reports note that alternatives to MeBr are available and
in use, but the sample budgets assume fumigation with MeBr and
chloropicrin (or ‘Pic’); Pic allows for significantly lower rates of
MeBr application in areas where MeBr had previously been used
alone. Of the two 2011 reports one notes that methyl bromide
availability is limited and does not specify a fumigant in the line
item budgets and the other uses Pic alone.

In the geographically central of the three largest growing
regions, fumigation costs as a share of total costs were 2.4% in the
2001 sample budget, 3.7% in 2004, 3.5% in 2006 and 2.9% in 2011.
For the same 3 years estimated net returns were 1.6, 14.2, 7.6, and
3.2% of total costs. In the main growing region to the south we have
budgets for 2001, 2004, and 2011 which show a decline in fumi
gation costs as a share of the total, from 6.0 to 5.7 to 3.1%, while net
returns increased from 9.5 to 13.4% and then dropped to 2.2%. In the
9 In 2008, Mexico’s MeBr consumption was below consumption allowed under
the Montreal Protocol. As of 2010, those implementing the National Methyl
Bromide Phase-Out Plan for Mexico (the United Nations Industrial Development
Organization (UNIDO) along with the governments of Italy, Spain, and Canada)
intended to eliminate the remaining MeBr (approximately 900 ODP tonnes) by
2012, provided requested monies from the Multilateral Fund were received. The
plan initially proposed that the strawberry sector convert near the end of the
phaseout because “strawberry growers were reluctant to reduce MB consumption”
(UNEP, 2010, p. 5). However, Mexico’s strawberry growers have since requested
immediate assistance in order to accelerate completion of the phaseout.
northernmost growing region, budgets for 2001, 2004 and 2010
show increasing fumigation costs (5.2, 5.4 and 6.9% of total costs,
respectively) and fluctuating net returns (6.6, 9.4 and 4.0%). These
numbers offer some insights into input and production costs, in
particular suggesting weakly declining fumigation costs and
yielding some evidence of declining net revenues in the most
recent years, but we note that the sample budgets are designed to
offer a general understanding of costs and revenues using current
methods rather than to support rigorous economic analysis.

Critical Use Nominations themselves are another source of data
on trends in production costs and revenues. The nominations
through 2013 give a baseline yield rate for fumigation with 100%
methyl bromide and discount it by some fraction for each alter
native pest control regime. While detailed budgets are not
provided, annual CUNs for CUEs also include estimates of the
economic impacts of MeBr as compared to alternatives.10 These
estimates are developed to support the case that additional
exemptions to use MeBr in California are needed to avoid ‘signifi
cant market disruption,’ which is a key part of the standard
established in Decision IX/6 of theMontreal Protocol to define a use
as critical. Alternatives are shown with associated yield estimates
and implied costs to producers facing changed yields and other
practices. For 2006e2013 CUNs, the baseline MeBr yield estimates
fluctuate a bit, dropping by around 15% from 2006 to 2008 levels in
2009e2010 and then rising again for 2011e2013 nominations.
Reported yields per hectare are well below those reported in the
sample budgets referenced above, typically around 40e50,000 kg/
ha in recent CUNs, with some alternatives in the 30e40,000 range
in earlier nominations, while first year strawberry yields in the
sample budgets are around 60e80,000 kg/ha and the most recent
second year yield reported is over 50,000 kg/ha (UC Cooperative
Extension, 2011c). The yield loss associated with moving from
MeBr to a mixture of 1,3 dichloropropene (1,3 D) and chloropicrin
is steady at 14% throughout, suggesting that the loss rate estimate
was not revised over time but simply applied to the MeBr number
for a given year. This alternative is the only one included in every
nomination11; metam sodium (MS) and a mixture of Pic and MS
were excluded from 2010 to 2009, respectively, and a mixture of Pic
and MeBr was not added until the 2010 nomination. Iodomethane
is included for the first time in the 2013 nomination.

Projected strawberry prices drop by about 30% from 2010 to the
2011 nomination estimates, and they remain at this low level
through the 2013 nomination. This price, $1.37/kilogram,12 is well
below current and recent reported grower receipts (ERS, 2010); it is
not clear why recent nominations have used such a low baseline
price. This price drop helps explain why the estimated value of
MeBr use as opposed to 1,3 DþPic can be relatively stable, ranging
between $43e68 per kilogram for 2006e2013 nominations, while
the figure for “percentage loss in net revenues” swings up to 1269%
in 2011 and subsequent years, after previously being estimated at
55 and 87%.While the loss to net revenue is appealing as a proxy for
disruption suffered by growers, the nominations note that the
years in advance of the proposed use, and do not specify nominal or real figures.
Additionally, many of the numbers do not change from year to year, suggesting that
the precision of the estimates is not such that deflating them should drive
conclusions.
11 It is worth noting that the 1,3-D mix is not available to all growers, as many
California townships restrict 1,3-D use (Carpenter et al., 2001) and some counties
restrict Pic application. This may be why the extension service budgets above
exclude it, and this may also make it difficult to draw statewide conclusions on the
basis of variation in yield estimates between 1,3-D alone and in combination and
MeBr.
12 The CUN itself reports ‘units’; we believe these to be kilograms based on
matching with previous California nominations.
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and the relationship between income and strawberry consumption,
disentangling trends in prices, consumption, and income to esti
mate relationships is imprecise.

One thing we do note in this market is that while prices of many
fresh fruits and vegetables, including strawberries, have trended
slightly downwards since 2008 (ERS, 2010 Table 12 and October
2011 Table A 7), over a longer time horizon, we observe a marked
difference in fresh strawberry prices, which have increased by 85%
from 1994 to 2008, compared to the prices of some other fruits and
vegetables, which have largely been stable or increased to a much
lesser extent (Fig. 3). Per capita consumption of fruits overall
remained constant from 1994 to 2008, while per capita vegetable
consumption initially increased from the mid 90s to 2000 but
declined subsequently. This suggests that significantly increased
strawberry consumption in the face of rising or stable prices in
recent years is not likely to be driven by a decline in the price of
strawberries relative to substitute fruits and vegetables. Changes in
income, tastes, and preferences as well as the increased availability
of strawberries at all times of the year are combining to support
increased per capita and total strawberry consumption.

7. Conclusion

We offer an ex post analysis of the impact of the mandated
phaseout process for methyl bromide on California strawberry
growers to date. Ex ante estimates of the economic impact of the
elimination of MeBr were required by and influential in the CUN
and CUE processes, in contrast with either a benefit cost approach
including public health and environmental protection gains, as
required by many of the domestic environmental policies of Parties
to the Montreal Protocol, or with the Essential Use Exemption
process used for other ozone depleting substances eliminated
earlier in the ozone protection regime. While this is not an ex post
analysis of the originally expected complete phaseout, and thus
cannot be directly compared with ex ante predictions based on the
complete elimination of MeBr use, it does offer insight into the gap
between predictions and outcomes of a strawberry industry
moving away from this ozone depleting pesticide while facing
import competition from a major trading partner with a more
lenient phaseout schedule.

Contrary to many ex ante predictions and concerns expressed
by stakeholders, California strawberry growers have thrived in
recent years relative to both domestic and foreign competitors.
They have successfully worked to ensure that MeBr has been
available for significant fractions of their significantly expanded
acreage, increased exports, and continued to enjoy rising yields
and revenues as well as increased demand from consumers. The
interim years between the planned elimination of MeBr and the
increasing success of alternatives as detailed in the 2014 CUN and
other reports have been years of expansion in the face of global
recession and increased imports from Mexico, and successful
navigation of technical and regulatory changes. Industry data
suggests that the real burdens associated with changing agricul
tural practices have not kept this sector from profitability and
growth in a challenging economic environment, though we cannot
know how much faster growth might have been if MeBr use had
continued unabated.

Alarming numbers in the CUNs sent to the Parties to the Mon
treal Protocol are not consistent with the success of California
strawberry growers in aggregate as use of MeBr has been reduced.
Nor are they consistent with basic economics. The ‘economic
disruption’ standard of the CUE process was not intended to require
the Parties to permit application of MeBr on new acreage to allow
limitless expansion of a given industry usingMeBr, and it is difficult
to justify ongoing exemptions to support expansion rather than
protect existing growers and growing regions. If all the new acres in
production since 2005 are being managed profitably without MeBr,
and existing acres are using less MeBr less often while overall and
per acre yields and revenues rise steadily, it seems we have reached
a point where alternatives are demonstrating successes for field
strawberries in California.
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Summary 

 Protection of the ozone layer is a huge bi-partisan public health success story.  The phase-out of 
ozone-destroying chemicals, including methyl bromide, is saving literally millions of Americans, and 
tens of millions of people around the world, from death and disease, from skin cancer, cataracts, 
and immune diseases.  It is also saving farmers billions of dollars in UV-related crop losses.   
 

 Now is not the time to tamper with the Montreal Protocol and the Clean Air Act.  By slowing or even 
reversing the transition away from methyl bromide, “The U.S. Agricultural Sector Relief Act” will lead 
to more skin cancers, more cataracts, more immunological disease.  It will benefit strawberry 
growers and others who have profited by abusing the “critical use exemption” for almost a decade.  
Thousands of other farmers growing other crops will suffer more UV-related crop losses as a result.   

 

 Methyl bromide suppliers and users have dragged their feet on replacing this dangerous compound 
for two decades.  No other industry has had more time and more leeway to transition from 
dangerous ozone-destroying chemicals.   

 

 The United States is responsible for more than 90 percent of all methyl bromide exemptions.  Every 
other strawberry- and tomato-growing country with California-like growing conditions – including 
Italy, Spain, Greece, and Australia – has ended use of methyl bromide.   Mexican growers use less 
methyl bromide per acre than their California counterparts, and Mexico will end methyl bromide 
use entirely this year. 

 

 California strawberry growers have done very well during the whole experience, according to a 
recent peer-reviewed economic study.  Strawberry acreage is up 16% and yields are up 14% since 
2004 despite significant reductions in methyl bromide allocations.  So are U.S. grower prices and 
total crop values.   

 

 U.S. critical use exemptions have been coming down.  California strawberries are now the only field 
use for which the U.S. is still seeking critical use exemptions.  Together with several structural and 
commodity uses, the total U.S. exemption request for 2014 is down to slightly more than 400 tons.     
 

 The bill would do reckless damage in three major ways:  First, it would permanently define as 
“critical uses” all of the uses that were labeled critical in 2005, even though the vast majority no 
longer even use methyl bromide.  Absurdly, the bill would make even golf course turf grass a 
“critical use.”  It makes no sense to freeze into law an utterly out-dated list of “critical uses.” 

 

 Second, the bill relieves applicants of the need to show why they need exemptions.  They could just 
submit their exemption wish lists without any supporting data.  EPA then would bear the burden of 
gathering the data to support any reduction.  Absent resources and data, EPA would have little 
choice but to forward the applicants’ unsupported wish lists to the parties.  This would be foolish 
even from the growers’ perspective.  It actually helps the U.S. government win approval for 
exemptions to have shown that it has exercised judgment and discipline in framing its requests, and 
has is not mechanically asked for everything its domestic applicants may have wanted. 

 

 Third, the bill would blast an enormous new loophole into the Clean Air Act and our pesticide safety 
laws, by allowing any individual user to write his own ticket for up to 20 tons of methyl bromide 
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simply by asserting the existence of an “emergency.”  There could be a hundreds of emergency 
exemptions per year, totaling up to 2,000 tons per year (the 2011 critical use amount).     
 

 This is a bad and unneeded bill.  It would harm public health, harm other farmers, and indeed even 
harm the farmers it is intended to help.  The process is working.  This Committee should let well 
enough alone. 
 
 
  



 
 

Thank you Chairman Whitfield and Ranking Member Rush for the opportunity to testify on 

behalf of the Natural Resources Defense Council on the proposed “U.S. Agricultural Sector Relief Act of 

2012.”  Founded in 1970, NRDC is a national nonprofit environmental organization of scientist, lawyers, 

and environmental specialists with more than 1.3 million members and online activists, served from 

offices in New York, Washington, Chicago, San Francisco, Los Angeles, and Beijing.  I am policy director 

of NRDC’s Climate and Clean Air Program.  I have been with NRDC twice, from 1978 through 1992 and 

from 2001 to the present.  In the 1990’s I served as director of climate change policy in the EPA Office of 

Air and Radiation.  Relevant to the topic of today’s hearing, I have worked on the phase-out of ozone-

destroying chemicals for more than a quarter century.    

There are few greater success stories than the global effort to phase out the ozone-damaging 

chemicals.  Every American, and every citizen on this Earth, relies on the ozone layer to block dangerous 

ultraviolet radiation that causes skin cancer, cataracts, immune disorders and other diseases.  The treaty 

to protect the ozone layer, known as the Montreal Protocol, has enjoyed bipartisan support from five 

presidents beginning with Ronald Reagan.  So have the ozone layer protection provisions of the Clean 

Air Act.  They are saving literally millions of Americans, and tens of millions of people around the world, 

from death and disease.  They are also preventing billions of dollars in UV-related crop losses and other 

economic damages.   

Yet the ozone shield is still being weakened by ozone-depleting chemicals that increase our 

exposure to dangerous UV radiation.  Millions of Americans – including farmers – must work everyday in 

the sun.  Millions more – from school children to seniors – spend hours of their days out of doors.  

Millions of concerned parents check the UV Index and cover their kids with sunscreen before letting 

them go out in the sun.  

That brings us to methyl bromide.  Methyl bromide is the most powerful ozone-depleter still in 

widespread use.  All of the other more potent ozone-destroying chemicals have been successfully 



2 
 

eliminated – worldwide.  Methyl bromide is also highly toxic, with inhalation or dermal exposure causing 

a wide range of acute and chronic effects, including death.   

Mr. Chairman, I will not mince words.  You are considering a bill to further slow the snail-like 

pace of the transition from this dangerous chemical – a bill that will lead to more skin cancers, more 

cataracts, more immunological disease, and more crop losses due to ozone-destruction and UV 

radiation, as well as more illness from direct exposure.  Contrary to the bill’s grandiose title, this bill will 

not broadly benefit “the U.S. agricultural sector.”  Indeed, thousands of farmers growing other crops will 

suffer more UV-related crop losses as a result.  Instead, this bill will benefit only a small sliver of 

strawberry growers and few others who have profited handsomely by abusing the “critical use 

exemption” for the better part of a decade.   

No industry has had more time and more leeway to transition from dangerous ozone-destroying 

chemicals than this one.  The auto industry replaced CFCs in car air conditioners in less than four years.  

The electronics industry replaced ozone-depleting solvents in circuit board manufacture in less time 

than that.  The air conditioning and refrigeration industry and the fire protection industry got rid of their 

potent ozone-depleters in well under a decade.  Indeed, some of these industries have gone through 

two rounds of transitions to safer chemicals in the last 20 years.  And all of these industries have been 

able to produce better, more energy-efficient, and more profitable products. 

But methyl bromide stands apart.  The producer and the users of this chemical have dragged 

their feet on replacing this dangerous compound for two decades.  Let’s review:   

The phase-out of methyl bromide was supposed to be completed by 2001 pursuant to the 1990 

Clean Air Act Amendments.  With a decade of lead-time, growers and other users should have invested 

in developing and field testing other agents and other agricultural practices, like every other industry 

did.  Their effort was minimal.  And their minimal effort was rewarded by pushing the deadline back to 

2005, in conjunction with amendments to the Montreal Protocol to phase out methyl bromide world-
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wide.  An post-2005 exemption was allowed for so-called “critical uses,” but all observers then thought 

this would be just a small percentage of historical (“baseline”) methyl bromide use, just as the “essential 

use” exemptions for other ozone-destroying chemicals had been only a small fraction of their baselines. 

Indeed, other countries with comparable agricultural conditions played by those rules, 

submitting critical use exemption requests, if any at all, that reflected small fractions of their historical 

methyl bromide use levels.  Only the U.S. took a different tack.  In 2003, U.S. growers and others sought 

exemptions totaling some 15,000 tons, more than 60 percent of country’s baseline use in the early 

1990s.  The U.S. government requested more than 10,000 tons of exemptions, and nearly broke the 

back of the Montreal Protocol.  For the first time in its history, the parties were unable to come to a 

consensus decision.  For the first time, there was an impasse that could not be resolved without calling 

an extraordinary meeting of the parties.   

For eight years running, the United States alone has requested more than 90 percent of all 

exemptions.  Over this period, nearly every other developed nation has eliminated its need for methyl 

bromide.  Specifically, every other strawberry- and tomato-growing country with Mediterranean-like 

growing conditions – including Italy, Spain, Greece, and Australia – has moved beyond use of methyl 

bromide.   Even Mexico – the California strawberry growers’ only competitor – is committed to end its 

use of methyl bromide this year.1 

Throughout this period, and here again today, the California strawberry growers have led the 

pack in coming to Congress playing the hardship violin.  In fact, however, California strawberry growers 

have done very well during the whole experience, according to a recent peer-reviewed economic study 

by Erin N. Mayfield and Catherine Shelley Norman, published in the Journal of Environmental 

                                                           
1
 “The Government of Mexico has committed to achieve the complete phase-out of MB by the end of 2012.”  

United Nations Environment Programme, Executive Committee of the Multilateral Fund for the Implementation of 
the Montreal Protocol, Sixty-sixth Meeting, Montreal, 16-20 April 2012, “Project Proposal:  Mexico, National 
methyl bromide phase-out plan (third tranche), ¶9, http://www.multilateralfund.org/66/English/1/6641.pdf.  
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Management.2  They have expanded their strawberry acreage and increased their yields dramatically 

despite significant reductions in methyl bromide allocations:  California strawberry acreage in 2010 had 

increased 83 percent over 1991 levels and 16 percent over 2004.  Yields per acre in 2010 increased 29 

percent over 1991 levels and 14 percent over 2004.  California’s share of U.S. production also increased 

during this period, from about 80 percent in 1991 to more than 90 percent in 2010.  U.S. grower prices 

and total crop values adjusted for inflation also increased during the exemption years.   

The expansion of the strawberry acreage treated with methyl bromide is extremely troubling 

because it breaks a commitment made by the U.S. government not to allow such expansion.  For 

instance, the “National Management Strategy for Methyl Bromide, United States of America, December 

2005” states:  “An important way that the United States addresses the issue of avoiding increases in 

MeBr use is our policy to disallow any increases in acreage or throughput that CUE applicants might 

include in their CUE request.”3  This turns out to have been a hollow promise. 

The growers’ complaints often center on the claim of unfair competition from Mexico.  

Throughout this period, however, Mexican growers used less methyl bromide per acre than their 

California counterparts, and Mexico, as I mentioned, has committed to stop using methyl bromide this 

year.  Mayfield and Norman note that although strawberry imports from Mexico increased as the overall 

U.S. strawberry market grew, Mexico’s share of total U.S. consumption did not increase significantly, 

and U.S. growers’ strawberry exports to Canada rose by almost as much as imports from Mexico.   

Mayfield and Norman also note that the economic analysis supporting the critical use 

nomination for 2014 – an analysis prepared by the strawberry growers – indicates that a range of 

alternatives to methyl bromide are effective and available at comparable cost and without yield losses.  

                                                           
2
 E. Mayfield & C. Norman, Moving away from methyl bromide: Political economy of pesticide transition for 

California strawberries since 2004, Journal of Environmental Management, Vol. 106, Pp. 93-101 (2012), available at 
http://www.sciencedirect.com/science/article/pii/S0301479712001909, and attached to this testimony. 
3
 http://www.epa.gov/ozone/mbr/downloads/MeBrNatMgmtStrat.pdf, p. 4.  
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Notably, these results do not depend on methyl iodide, which was withdrawn from the market by its 

manufacturer earlier this year. 

As it turns out, the industry is still sitting on a stockpile of methyl bromide made before 2005 

and stored in railroad cars in various communities around the country.  Believe me, tank cars of highly 

toxic methyl bromide baking in the sun on rail sidings are not something I’d want in my community, or 

rolling through my Congressional district, yet few people know if they enjoy that privilege.  As of today, 

the stockpile still exceeds 1,200 tons – three time the U.S. critical use nomination for 2014. 

Why is the stockpile important?  Because the rules of the road under the treaty are that a 

country may request permission to manufacture new methyl bromide to serve critical use needs only if 

it has exhausted its stockpiles.  The industry attempted to conceal that stockpile from both the public 

and the government, and this led to the U.S. government’s initially misrepresenting to the other 

Montreal Protocol parties in 2003 that there would be no stockpile left in 2005.  But the true stockpile, 

divulged only later in response to an NRDC lawsuit, was nearly 13,000 tons – more than the entire 

amount the U.S. claimed to need for 2005.  The methyl bromide stockpile has been used – illegally, in 

our view – for crops that no longer qualify as critical uses, such as golf course turf grass, and to exceed 

the critical use limits on crops such as strawberries.  Each year since 2004, the stockpile has been larger 

than the next year’s total critical use request.  That is true for 2013 and 2014.  The deception over the 

stockpile, once revealed, almost caused the breakdown of the treaty process, and the existence of a 

continuing stockpile is still a major irritant between the parties today. 

NRDC acknowledges that the amounts of U.S. critical use exemptions have been coming down, 

however belatedly.  Many growers and other users have finally taken up alternative chemicals and 

alternative pest management practices, so that we have now come to the point where the only field use 

for which a critical use nomination is still being made in 2014 is California strawberries.  Together with 

several structural and commodity uses, the total U.S. exemption request is down to slightly more than 
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400 tons, as compared to nearly 10,000 tons in 2005.  This progress, though long delayed, is noteworthy 

and must continue.  Further progress is possible even in the short run, through practices such as greater 

use of impermeable films (something other countries have already adopted) and by continued adoption 

of alternatives. 

In short, the process is working.  Now is not the time to tamper with the methyl bromide phase-

out requirements under Montreal Protocol and the Clean Air Act.  Mr. Chairman, the bill before you 

would pointlessly weaken curbs on this dangerous ozone-destroying chemical, threaten the recovery of 

the ozone layer, and further strain our relations with other countries that are already experienced with 

U.S. abuse of critical use exemptions.  The bill does reckless damage in at least three major ways: 

First, the bill would permanently define as “critical uses” all of the uses that were labeled critical 

in 2005, regardless of the fact that the vast majority of those crops and applications have successfully 

transitioned to alternatives and no longer even use methyl bromide.  Absurdly, the bill would make golf 

course turf grass a “critical use,” even though the Bush administration’s agriculture department dropped 

it from the list in 2006.  Why in the world does it make sense to revive and freeze into law an utterly 

out-dated list of “critical uses”?   

Second, since growers and other applicants are seeking exemptions for a chemical that is 

otherwise already banned under both domestic and international law, and since they are in the best 

position to innovate and test alternatives, they quite properly now bear the burden of showing the need 

for methyl bromide and the absence of economically practical alternatives.  But the bill would turn that 

burden around.  It would allow applicants to submit their wish lists for exemptions without providing 

any data in support.  Even though this chemical is already supposed to be banned, the bill would then 

require EPA to shoulder the burden of developing the data to support any reduction from the growers’ 

or other applicants’ requests.  As the growers would be quick to point out, EPA does not run farms, and 

EPA does not run alternatives testing programs.   
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Absent the resources and access to data, EPA would have little choice but to forward the 

applicants’ wish lists to the parties for consideration.  Even from the growers’ perspective, this would be 

a fool’s errand.  It is difficult enough for the U.S. to gain approval for its out-sized exemption requests 

when it can bring a reasonably robust case forward for technical scrutiny by the other parties.  It actually 

helps the U.S. win approval for exemptions to have shown that the government has exercised some 

judgment and discipline in framing its requests, and that the U.S. is not asking for everything its 

domestic applicants may have wanted. 

 Third, the bill would blast an enormous new loophole into the Clean Air Act and our pesticide 

safety laws, by allowing any individual user to write his own ticket for up to 20 tons of methyl bromide 

simply by asserting the existence of an emergency.  “Emergency” is conveniently defined to mean any 

situation where someone wants to use more methyl bromide than is available under a critical use 

exemption, and where he declares that there is no alternative.  The bill would allow a hundred 20-ton 

emergency exemptions per year, up to a total of 2,000 tons per year (the amount of critical use 

exemptions in 2011).  This would be a massive abuse of the emergency exemption provision under the 

Montreal Protocol, which has been invoked only twice so far (once by Australia and once by Canada) in 

genuine emergencies.   

Imagine, Mr. Chairman, how cool it would be to be able to withdraw more cash from the bank 

than you have in your account, just by calling it an emergency.  There’s another name for that:  bank 

robbery. 

This is a bad bill, and an unneeded bill.  It would harm public health, harm other farmers, and 

indeed even harm the farmers it is intended to help.  The process is working.  This Committee should let 

well enough alone. 
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1 For the last seven years reported, 2007 2013, approved US CUEs have been
more than 75% of non-Article 5 exemptions approved globally, so US strawberry
uses are a significant amount of remaining global use of MeBr. In the first year of the
exemption process, US allowances were a bit over 40% of total non-Article 5 allo-
1. Introduction and background

US fruit and vegetable growers using the fumigant methyl
bromide (MeBr), scheduled for phaseout under the Montreal
Protocol on Substances that Deplete the Ozone Layer, faced
uncertainty about the cost and effectiveness of alternative chem
icals and practices, and many of them applied for exemptions
allowing continued use after the planned elimination of MeBr. This
process was controversial e so much so that the United States
suggested that they might withdraw from the Montreal Protocol,
up to that point considered a model of successful international
environmental policy, if their nominations for exemptions were not
granted (Gareau and DuPuis, 2009). In the exemption process,
which allowed exceptions to the scheduled 2005 complete
phaseout date, one of the most contested uses was for strawberry
farming, especially in California where many alternatives are
strictly regulated or disallowed. Growers argued that none of the
alternatives met the ‘economic and technical feasibility’ conditions
of the Critical Use Exemption (CUE) rules. DeCanio and Norman
y and Environmental Engi-
harles Street, Baltimore, MD
96.
(E.N. Mayfield), norman@

All rights reserved.
(2005) discuss possible interpretations of the feasibility criteria at
length, emphasizing that it cannot mean that no changes in costs or
agricultural practices are required of methyl bromide users, but
there is not a consensus definition of precisely what standard must
be met.

Currently, the majority of CUEs for methyl bromide are allocated
to the United States.1 The share of field (rather than nursery)
strawberries in total exemption requests has also grown; the 2014
US field strawberries nomination was for over 93% of the total US
allocation, andwas exclusively for use in California, which produces
90% of US strawberries (ERS, 2011c). In 2007 the same share was
only 13% and more geographically dispersed, including uses in the
southeastern US as well as California (USDoS, 2010, 2005, ozone.
unep.org). Substitutes have been slower to develop in California,
cations. For 2013, the United States has received over 90% of approved CUE
allowances. Article 5 parties, which are, roughly speaking, less developed countries,
do not have to complete phaseout until 2015, but their total use peaked in 1998,
and by 2010 total consumption in Article 5 and non-Article 5 countries were
approximately equal (exclusive of quarantine and pre-shipment uses, which are
regulated separately and excluded from the discussion throughout this paper)
(ozone.unep.org).
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due to different farming practices and a relatively stringent regu
latory climate that has slowed the approval of some MeBr alter
natives. The California strawberry crop is worth more than $2
billion annually and is the 6th highest valued fruit crop in the state,
so while the industry is small at the national level it is economically
significant in the region.2

California growers and those negotiating the CUE process on
their behalf were deeply concerned that the main source of US
imports of fresh strawberries, Mexico, would not be required to
eliminate the use of MeBr at the same time that California growers
were scheduled to. The Montreal Protocol allows delays in the
elimination of ozone depleting substances for less developed
countries, and growers feared that lowered trade barriers under
NAFTA would combine with a technological advantage to Mexican
growers using the fumigant, leading to dramatically increased
imports of fresh strawberries and reduced sales of and/or prices for
domestic berries.

This work investigates how the process of phaseout has affected
the California field strawberry industry and finds that management
and regulatory decisions at the international, national, and state
levels have allowed California growers to maintain and enhance
their dominance in the domestic and North Americanmarket as the
phaseout has progressed. The period between the beginning of the
methyl bromide phaseout and the availability of iodomethane, the
closest thing to a ‘drop in’ substitute yet developed, for use in the
state has been characterized by slow elimination of MeBr, rising
acreage, yields and consumption, improved balance of trade,
increasing domestic market share, and rising or relatively stable
prices. Iodomethane itself has recently been voluntarily withdrawn
from the US market, and we consider how this might affect our
assessment of the phaseout process to date.

2. Ex-ante analyses of economic effects and political factors
influencing phaseout

Economic analyses earlier in the process did not reach
a consensus regarding the likely impacts of phaseout. Norman
(2005) relied heavily on data from nominations for CUEs and
found that trends in demand growth for fresh strawberries3 and
significant pass through of cost increases to consumers were
expected to outweigh the stated negative effects of production cost
increases associated with use of alternative fumigants, even in the
absence of direct government support, under fairly conservative
assumptions, and that increased consumer costs per household
would be minimal, even if they were substantial in aggregate.

Carpenter et al. (2000) simulated production, consumption, and
crop prices for methyl bromide users (e.g., California) and direct
competitors (e.g., Mexico) e prior to and after the 2005 MeBr ban
using a spatial partial equilibrium model. To simulate post ban
conditions, shifts in production technology and corresponding
changes in production costs and monthly yields were assumed.4

Model results suggested that following a ban, US consumers
would pay higher prices for strawberries and consume fewer of
them. The increased price of strawberries would outweigh
2 http://www.californiastrawberries.com.
3 We focus on fresh berries throughout; in the US, frozen berries are largely

a residual crop (ERS, 2011c), and as they are not perishable this market operates
quite differently. Large increases in the share of production going for frozen or
otherwise processed berries might suggest quality issues associated with various
changes to fumigation processes, but we do not observe this in the data.

4 The model assumes that the best alternative technology which is assumed to
be the technology resulting in the highest yield per acre for the lowest cost per acre

is selected. Given that the study was completed in 2000, the best technologies
projected at the time do not entirely correspond to the alternatives actually
employed during the phaseout.
increases in CA production costs for growers and, when coupled
with increased acreage devoted to CA strawberry production, CA
strawberry growers’ gross and net revenues would increase and
remain stable, respectively.

Goodhue et al. (2005) and Carter et al. (2005), on the other hand,
suggested that MeBr phaseout could cause significant problems for
US or California growers. The former included field trials to esti
mate weed control costs using MeBr and various available alter
natives but were unable to estimate yield losses from the use of
MeBr alternatives directly, and concluded that acreage and thus
supply would have to decline significantly to raise market prices
enough to eliminate the net losses to remaining growers. The latter
note that a single annual demand elasticity parameterization
obscures important variation in seasonal demand and supply
functions and can bias estimates of losses downward, with themost
significant losses accruing between mid May and early July. Their
simulation results suggest full season losses of between 4 and 20%
of revenue, with a point estimate of around 12%, excluding revenue
realized from lower valued crops as acreage in strawberries decline.
Neither study considered longer term trends in the fresh straw
berry market.

The design of these studies reflected concerns that Mexico,
which provided (and continues to provide) more than 99% of
imported fresh strawberries to the US (ERS, 2010, Table 14), was an
Article 5 country under the Montreal Protocol and thus not
required to eliminate MeBr until 2015, at which point their MeBr
use would also have to comply with CUE standards to be permitted.
NAFTA rules wouldmake it hard to shield US growers fromMexican
competition. Rising costs to US producers forced to transition away
from their preferred fumigant could make Mexican imports more
competitive over more of the year, reducing market share and
revenues to domestic growers. Carpenter, Gianessi, and Lynch
(2000) projected that after the 2005 ban e exemptions notwith
standing e increased acreage in Mexico devoted to strawberry
production would be observed, and in the absence of land and
water constraints, Mexico would continue to increase acreage and
displace acreage in California.

On the regulators side, there was concern that significant
exemptions would slow the phaseout and increase lobbying efforts
at the expense of efforts to develop and implement alternate fumi
gation strategies. Using even the lowest estimate of the cost burden
of the elimination of MeBr for California strawberries growers from
Norman (2005) of $515 ha/year suggests that diversion of funds to
directly unproductive rent seeking around CUE rights could be
significant; the 2011 industry survey indicates that 15,145 ha are
planted in strawberries in California, and less than 5% of that land is
devoted to organic production (CSC, 2011). This implies that delays in
phaseout for conventionallygrownberries couldbeworthmore than
$700,000 annually (15,145 � .95 � $51 $733,775), and any
successful efforts to secure delays that cost less than this amount are
profit maximizing for the industry as a whole.

The California Strawberry Commission (CSC), the most active
industry group, doubled (nominal) federal lobbying expenditures
from $40,000 in each of 2001e2007 to $80,000 in 2008, and
expenditures have remained at that level through 2010 (Center for
Responsive Politics, 2011). State nominal lobbying expenditures
were about $30,000 for the 2001e2002 legislative session, as deci
sions about initial CUE applications were being made, and then
dropped to around $3000 for the next session, rising for each
subsequent legislature to a level of about $20,000 in 2009e2010
(CalAccess, 2011). It is likely, of course, that only some of these
5 All figures converted to 2010 dollars using the CPI unless otherwise noted.
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efforts were focused on preserving MeBr phaseout exemptions for
growers. We were not able to find evidence of significant lobbying
expenditures for strawberry growers in other regions. While
lobbying expenditures are one indicator of lobbying efforts, the
rapidity of regulatory movement e in this case, the reduction
timeline e may also be suggestive. The reduction timeline in Cal
ifornia has been much less aggressive than in other US regions,
which no longer use MeBr for field strawberries, and more broadly,
the reduction timeline in the US has been much less aggressive than
other non Article 5 parties. Taken together, the lobbying expendi
tures and reduction timeline suggest that if lobbying has slowed the
phaseout of methyl bromide for strawberries in CA, it has been
a rational investment for the industry, even if the costs of using
alternative pesticides are a relatively small fraction of revenues and
profits.

The Critical Use Exemption process involves stakeholders who
use the regulated chemical, national nominations, and recom
mendations or analysis by the Technology and Economic Assess
ment Panel (TEAP) of the Montreal Protocol, leading to final
amounts which must be approved by the Parties to the Protocol at
their annual meeting. In the US, the Environmental Protection
Agency (EPA) solicits yearly applications with supporting infor
mation on use patterns and economic impacts from growers, and
then the Department of State submits these as Critical Use Nomi
nations (CUNs). For the last year for which data are available e the
nominations and final decisions for 2012 exemptions e the CSC
requested permits to treat 4454 ha, which were passed on to the
Parties to the Montreal Protocol, who approved 4421 of those
hectares, albeit at a lower application rate than was originally
requested.6 If this smaller amount receives the low estimate of value
fromcontinueduseofMeBr, CA growers have gained about $225,000
in 2012 by securing the 2012 exemptions, as well as slowing further
phaseout and broader price impacts until their chief competitor in
the North American fresh strawberry industry completes their
phaseout. At this point Mexican growers presumably lose any price
advantage gained by ongoing MeBr use, and alternative pest control
practices will be more established in California.

Interestingly, this approved MeBr fumigation allowance for
about 30% of California acreage annually could mean use over the
majority of the growing region on an intermittent basis. The CSC
notes that “[m]ethyl bromide is often being used in rotation with
alternative fumigants. Many growers will use alternative fumi
gants for 2e3 years then rotate back to methyl bromide to clean up
emerging weed and disease problems” (California Strawberry
Commission, 2008. Request for a critical use exemption for methyl
bromide on strawberries for the 2011 use season. Cited in 2013 US
Field Strawberries CUN). While a move towards using MeBr every
2e3 years rather than annually is certainly a substantial reduction
in MeBr applications, it is not a reduction in the geographic area
reliant on MeBr as part of strawberry production, and thus reflects
less progress towards achieving a permanent phaseout than the
reported reductions in acreage needing treatment would suggest.
Unobserved cooperation within the industry to produce this
6 The 2013 nominations proved very contentious in 2011; additional bilateral
(including with the CSC as well as with representatives of affected nations) and
TEAP meetings were added to the schedule and multiple submissions were revised
and new research offered during the process (UNEP, 2011a). The decision in the
advance draft report of the 23rd Meeting of the Parties reflects the MBTOC (the
Methyl Bromide Technical Options Committee, part of the TEAP) recommendation
(a 2013 exemption of 461.186 metric tons for field strawberries) but not that of the
minority report offered by several members of the MBTOC (UNEP, 2011a,b), which
recommended granting the full nomination amount (531.737 metric tons). Appli-
cation rates used to calculate CUNs and CUEs and the availability of alternative
pesticides in specific California growing regions were disputed within the TEAP and
among governmental and nongovernmental stakeholders.
outcome would undermine the intent of the Parties to the
Protocol, particularly as it could allow the use of MeBr on fields put
into production after the beginning of phaseout. In California, 2009
acreage represented an increase of 89%, or 7600 ha, over the 1991
‘baseline’ year established for MeBr under the Protocol (ERS, 2010,
Table 4). It is not possible to determine if new acreage is using
MeBr on the basis of allocations currently in use, as these are not
broken out by sector or sub state geographic regions by the US EPA
once exemptions are granted (Federal Register, 2011). While the
United States did articulate a policy of not allowing growth in
CUNs due to new acreage (UNEP, 2005), they did not specify that
new acreage reliant on MeBr was not allowed even if it did not
drive increasing total amounts of requested MeBr, and so the
continued decline in CUNs for this sector seems to satisfy this
domestic policy.

While lobbying efforts are ongoing, the CSC and other industry
groups also work closely with farmers and researchers developing
and testing MeBr free growing methods. CSC reports research
expenditures of over ten million dollars to date toward this end,
presumably beginning in the early to mid 1990s, which suggests
that research expenditures are a substantial part of the CSC budget
(calstrawberry.com). Additionally, within regional nomination
applications, research expenditures and funding resources have
historically been reported and used to substantiate nominations.7

Sufficient data to elicit trends in those expenditures is not avail
able. Overall, it seems reasonable to deduce that investment in new
technology hedged by investment in lobbying for continued
exemptions represents an effective risk management strategy for
growers and has been an influential driver of industry and regulator
decision making.

The political economic and sociological issues around agricul
tural exemptions to the MeBr phaseout have been studied exten
sively. Clark (2001) offers an early analysis of the relationship
between growers, the state of California, and the Federal EPA.
Badulescu and Baylis (2006) consider the harmonization of pesti
cide rules under NAFTA and the possibility that that process has
favored US strawberry producers. Kent Monning (2007) raises
concerns about the environmental justice implications of the use of
the CUE process in California.

More recently, DuPuis and Gareau (2008); Gareau (2008, 2010,
2012) and Gareau and DuPuis (2009) argue in a series of papers
that increasing pressure to provide market solutions rather than
command and control ones e as evinced partly by the economic
justification for exemptions to agreed phaseout schedules, which
was not allowed for the previously established ‘Essential Use
Exemptions’ granted for other ozone depleting substances in
earlier stages of the Protocol e undermined the later stages of the
Montreal Protocol. They further suggest that an emphasis on the
credibility of estimates of private costs over estimates of public
benefits will drive decision making about exemptions in the
future, while in the past a precautionary principle approach to
the human and environmental risks associated with ozone
depleting substances was more important. Stakeholder processes
have been ‘captured’ to a significant degree by industry groups
rather than involving a broader group more focused on the
welfare of civil society as a whole. That this mode of discourse is
so dominant in US policymaking is thus offered as an explanation
for the ongoing use of significant amounts of MeBr in the US
when other countries granted early exemptions have completed
phaseout.
7 Publically reported research expenditure information is incomplete CSC has
reported research expenditures as Confidential Business Information, and detailed
expenditure data are not typically reported in regional nominations.
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3. Progress and barriers in eliminating MeBr under the
Montreal Protocol

For the first year of CUNs, 2005, 28 countries nominated critical
uses. This number has declined steadily and most recently, four
nominating parties (the US, Japan, Australia, and Canada) requested
CUEs for 2013 (UNEP, 2011). Global CUEs for non Article 5 countries
have decreased by 94% since 2005. Use in Article 5 countries has
also declined, falling below total non Article 5 use for the first time
in 2007. This decline is partly due to the support of phaseout
programs paid for by the Protocol’s Multilateral Fund, which is not
available to non Article 5 countries. 2010 MeBr use in Article 5
countries was 5.2% of the 1991 baseline.

Nominations by the US and requests for nominations from the
California Strawberry Commission between 2005 and 2014 are
shown in Fig. 1. The US, which has had the slowest average annual
rate of decrease in MeBr usage of non Article 5 countries using the
CUE process, had nonetheless reduced CUN amounts by 78% from
2003 to 2013. Although the US has been accelerating the MeBr
phaseout in recent years, with a large drop in the 2014 nomination,
a complete phaseout has not been planned and it remains unclear
when complete phaseout will be achieved.

Within the US, California is now the only state still requesting
critical use exemptions for field strawberries. Porter et al. (2006)
conducted a global meta analysis of strawberry yields based on
hundreds of studies and found that many alternatives produce
“statistically equivalent yields” to MeBr, and thus worked to
undermine arguments for exemptions related to technical feasi
bility. The resistance to phaseout of MeBr in California has centered
on technical issues but also on economic feasibility and uncer
tainties associated with the availability of alternative fumigants e

namely iodomethane. Approval of iodomethane for use in Cal
ifornia was predicted for 2003, and then 2005 (Carter et al., 2005),
but it was not actually available for use until December 2010. The
failure of California to permit the use of iodomethane was a key
rationale for the ongoing exemption request in that state (UNEP,
2011); this is consistent with the US not decreasing its CUN
request between the nominating years 2010 and 2011. Since the
registration of iodomethane in the 2011 growing season, however,
only one California strawberry grower has used it, and that usage
was small in scale (Wozniacka et al., 2012).

The registration of iodomethane by the US Environmental
Protection Agency and the California Department of Pesticide
Regulation was controversial due to potential public and occupa
tional health hazards resulting from its use in pre plant soil
applications. After first denying registration of iodomethane in
April 2006, the US EPA granted a one year registration in October
2007 and, by 2008, licensed iodomethane for sale and use in the US
with some restrictions on its application. Most states e with Cal
ifornia the most notable exception e quickly followed suit by
Fig. 1. US and California Critical Use Nomina
registering the fumigant. California eventually did approve the sale
and use of iodomethane, but with restrictions more stringent than
those imposed by the US EPA and other states. Legal challenges to
the approval of this fumigant are ongoing, and an ongoing dialogue
with respect to concerns about the registration of iodomethane
persists between the general public, the US EPA, the California state
legislature, and the risk assessment community, including
government scientists involved in assessing the risk of iodo
methane, a neurotoxin and possible carcinogen (Urevich, 2011). In
early 2012, while no legal ruling against the use of iodomethane
was made, the manufacturer announced that, based on an internal
review of the fumigant and its economic viability in the U.S.
marketplace, they would no longer sell this alternative fumigant in
the United States and withdrew its registration in California
(Chawkins and Marcum, 2012; ALC, 2012).

4. California strawberries today

US strawberries had record production levels in 2009; produc
tion, real value per unit and the total real value of the fresh straw
berry crop have risen every year since 2004 according to the USDA
(ERS, 2010, Table 1). Real US cash receipts have risen in every year
from 2005 to 2010, the last year reported (ERS, 2011a, Table A 8). As
noted above, acreage in California has also increased according to
each of several data series (California Agricultural Resource
Directory, 2010 2011, CSC, 2011; ERS, 2010), contrary to the predic
tions of declining acreage in the Carter et al. (2005) work and
consistent with Carpenter et al. (2000). The ERS data go back the
farthest and show that harvested acres of California strawberries
have increased steadily since 1970. An OLS linear regression of
acreage on time for2001e2009datafitswell andyields anestimated
increase of 650 ha/year; regressions including the earlier decades
also show positive and significant trends but do not fit the data as
well, suggesting that the time trend alone is not as explanatory over
longer periods. These data show acreage increases in every year
since 1997, with the exception of 2007, when they declined by less
than 1%. Additionally, the ERS data show that the share of California
acres in US strawberry acreage has grown steadily over time, from
less than a third of the total in the early eighties, tomore than half by
the mid 90s and rising over two thirds in 2006, where it remains.

Productivity of planted acres has also risen during this time
period. ERS data on California yields from 1970 to 2009 show
steadily increasing output per acre (ERS, 2010 Table 4). This trend
continues for years subsequent to the onset of efforts to eliminate
MeBr, though yields are, predictably, subject to weather and other
conditions and thus more volatile than acreage. The share of Cal
ifornia production in total domestic production has also grown over
the time period covered, and has hovered around record highs of
88e89% since 2003. More recently, the Fruit and Tree Nuts report
notes of 2010 that “last year, the increase in average yields per acre
tions, with MeBr requests and acreage.





10 These figures are all reported in nominal dollars, as the requests are filed a few
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supporting growers in geographic regions that they identify with.
Either of these would help California growers and hurt Mexican
exporters in the domestic market. While we cannot isolate any
impact of this over the short period since the rules have been
established, it remains clear that the majority of the US market
continues to be served by domestic growers.

The MeBr alternative iodomethane has been approved for use in
Mexico and a commercial launch there is planned for 2012 (ALC,
2010). As an Article 5 country, Mexico has until 2015 to phaseout
MeBr under the Montreal Protocol; however, the government of
Mexico has committed to completely phaseout methyl bromide by
2012 (UNEP, 2010),9 by which point it seems likely that growers
there will be able to use iodomethane and California growers will
use continuing allocations of MeBr and any of several alternatives
which show little to no yield changes in current research
(summarized in USDoS, 2012). Costs for various production inputs
and growing conditions will of course vary and be drivers of
comparative advantage in international trade as with any
commodity. It is unlikely that changes in land use in California or
Mexico have been driven by an expectation of continued MeBr use
in Mexico after it is curtailed in the United States.

Additionally, increases in imports may reflect changing trade
advantages unrelated to MeBr phaseout in the United States. From
2002 to 2009, imports of Mexican lemons increased from negligible
to a major trade commodity, increasing to 54 times initial levels.
Avocados increased eleven fold, raspberries increased eight fold,
pineapples were up 250%, and pecans and cocoanut meat also
increased more rapidly than fresh strawberries. Tangerine, lime,
and mango imports grew more slowly than strawberries but still
rose significantly (ERS, 2011a, Table G 1). Trade changes driven by
NAFTA or other drivers of increased globalization should not be
ascribed to the ongoing MeBr phaseout without more substantial
evidence than we are able to find.

5. California strawberry production cost estimates

Looking at the various sample budgets available from Cooper
ative Extension in California (UC Cooperative Extension, 2001aec,
2004aed, 2006, 2010, 2011aeb), we do not observe clear links
between decreasing availability of MeBr and costs or profits. 2010
and earlier reports note that alternatives to MeBr are available and
in use, but the sample budgets assume fumigation with MeBr and
chloropicrin (or ‘Pic’); Pic allows for significantly lower rates of
MeBr application in areas where MeBr had previously been used
alone. Of the two 2011 reports one notes that methyl bromide
availability is limited and does not specify a fumigant in the line
item budgets and the other uses Pic alone.

In the geographically central of the three largest growing
regions, fumigation costs as a share of total costs were 2.4% in the
2001 sample budget, 3.7% in 2004, 3.5% in 2006 and 2.9% in 2011.
For the same 3 years estimated net returns were 1.6, 14.2, 7.6, and
3.2% of total costs. In the main growing region to the south we have
budgets for 2001, 2004, and 2011 which show a decline in fumi
gation costs as a share of the total, from 6.0 to 5.7 to 3.1%, while net
returns increased from 9.5 to 13.4% and then dropped to 2.2%. In the
9 In 2008, Mexico’s MeBr consumption was below consumption allowed under
the Montreal Protocol. As of 2010, those implementing the National Methyl
Bromide Phase-Out Plan for Mexico (the United Nations Industrial Development
Organization (UNIDO) along with the governments of Italy, Spain, and Canada)
intended to eliminate the remaining MeBr (approximately 900 ODP tonnes) by
2012, provided requested monies from the Multilateral Fund were received. The
plan initially proposed that the strawberry sector convert near the end of the
phaseout because “strawberry growers were reluctant to reduce MB consumption”
(UNEP, 2010, p. 5). However, Mexico’s strawberry growers have since requested
immediate assistance in order to accelerate completion of the phaseout.
northernmost growing region, budgets for 2001, 2004 and 2010
show increasing fumigation costs (5.2, 5.4 and 6.9% of total costs,
respectively) and fluctuating net returns (6.6, 9.4 and 4.0%). These
numbers offer some insights into input and production costs, in
particular suggesting weakly declining fumigation costs and
yielding some evidence of declining net revenues in the most
recent years, but we note that the sample budgets are designed to
offer a general understanding of costs and revenues using current
methods rather than to support rigorous economic analysis.

Critical Use Nominations themselves are another source of data
on trends in production costs and revenues. The nominations
through 2013 give a baseline yield rate for fumigation with 100%
methyl bromide and discount it by some fraction for each alter
native pest control regime. While detailed budgets are not
provided, annual CUNs for CUEs also include estimates of the
economic impacts of MeBr as compared to alternatives.10 These
estimates are developed to support the case that additional
exemptions to use MeBr in California are needed to avoid ‘signifi
cant market disruption,’ which is a key part of the standard
established in Decision IX/6 of theMontreal Protocol to define a use
as critical. Alternatives are shown with associated yield estimates
and implied costs to producers facing changed yields and other
practices. For 2006e2013 CUNs, the baseline MeBr yield estimates
fluctuate a bit, dropping by around 15% from 2006 to 2008 levels in
2009e2010 and then rising again for 2011e2013 nominations.
Reported yields per hectare are well below those reported in the
sample budgets referenced above, typically around 40e50,000 kg/
ha in recent CUNs, with some alternatives in the 30e40,000 range
in earlier nominations, while first year strawberry yields in the
sample budgets are around 60e80,000 kg/ha and the most recent
second year yield reported is over 50,000 kg/ha (UC Cooperative
Extension, 2011c). The yield loss associated with moving from
MeBr to a mixture of 1,3 dichloropropene (1,3 D) and chloropicrin
is steady at 14% throughout, suggesting that the loss rate estimate
was not revised over time but simply applied to the MeBr number
for a given year. This alternative is the only one included in every
nomination11; metam sodium (MS) and a mixture of Pic and MS
were excluded from 2010 to 2009, respectively, and a mixture of Pic
and MeBr was not added until the 2010 nomination. Iodomethane
is included for the first time in the 2013 nomination.

Projected strawberry prices drop by about 30% from 2010 to the
2011 nomination estimates, and they remain at this low level
through the 2013 nomination. This price, $1.37/kilogram,12 is well
below current and recent reported grower receipts (ERS, 2010); it is
not clear why recent nominations have used such a low baseline
price. This price drop helps explain why the estimated value of
MeBr use as opposed to 1,3 DþPic can be relatively stable, ranging
between $43e68 per kilogram for 2006e2013 nominations, while
the figure for “percentage loss in net revenues” swings up to 1269%
in 2011 and subsequent years, after previously being estimated at
55 and 87%.While the loss to net revenue is appealing as a proxy for
disruption suffered by growers, the nominations note that the
years in advance of the proposed use, and do not specify nominal or real figures.
Additionally, many of the numbers do not change from year to year, suggesting that
the precision of the estimates is not such that deflating them should drive
conclusions.
11 It is worth noting that the 1,3-D mix is not available to all growers, as many
California townships restrict 1,3-D use (Carpenter et al., 2001) and some counties
restrict Pic application. This may be why the extension service budgets above
exclude it, and this may also make it difficult to draw statewide conclusions on the
basis of variation in yield estimates between 1,3-D alone and in combination and
MeBr.
12 The CUN itself reports ‘units’; we believe these to be kilograms based on
matching with previous California nominations.
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and the relationship between income and strawberry consumption,
disentangling trends in prices, consumption, and income to esti
mate relationships is imprecise.

One thing we do note in this market is that while prices of many
fresh fruits and vegetables, including strawberries, have trended
slightly downwards since 2008 (ERS, 2010 Table 12 and October
2011 Table A 7), over a longer time horizon, we observe a marked
difference in fresh strawberry prices, which have increased by 85%
from 1994 to 2008, compared to the prices of some other fruits and
vegetables, which have largely been stable or increased to a much
lesser extent (Fig. 3). Per capita consumption of fruits overall
remained constant from 1994 to 2008, while per capita vegetable
consumption initially increased from the mid 90s to 2000 but
declined subsequently. This suggests that significantly increased
strawberry consumption in the face of rising or stable prices in
recent years is not likely to be driven by a decline in the price of
strawberries relative to substitute fruits and vegetables. Changes in
income, tastes, and preferences as well as the increased availability
of strawberries at all times of the year are combining to support
increased per capita and total strawberry consumption.

7. Conclusion

We offer an ex post analysis of the impact of the mandated
phaseout process for methyl bromide on California strawberry
growers to date. Ex ante estimates of the economic impact of the
elimination of MeBr were required by and influential in the CUN
and CUE processes, in contrast with either a benefit cost approach
including public health and environmental protection gains, as
required by many of the domestic environmental policies of Parties
to the Montreal Protocol, or with the Essential Use Exemption
process used for other ozone depleting substances eliminated
earlier in the ozone protection regime. While this is not an ex post
analysis of the originally expected complete phaseout, and thus
cannot be directly compared with ex ante predictions based on the
complete elimination of MeBr use, it does offer insight into the gap
between predictions and outcomes of a strawberry industry
moving away from this ozone depleting pesticide while facing
import competition from a major trading partner with a more
lenient phaseout schedule.

Contrary to many ex ante predictions and concerns expressed
by stakeholders, California strawberry growers have thrived in
recent years relative to both domestic and foreign competitors.
They have successfully worked to ensure that MeBr has been
available for significant fractions of their significantly expanded
acreage, increased exports, and continued to enjoy rising yields
and revenues as well as increased demand from consumers. The
interim years between the planned elimination of MeBr and the
increasing success of alternatives as detailed in the 2014 CUN and
other reports have been years of expansion in the face of global
recession and increased imports from Mexico, and successful
navigation of technical and regulatory changes. Industry data
suggests that the real burdens associated with changing agricul
tural practices have not kept this sector from profitability and
growth in a challenging economic environment, though we cannot
know how much faster growth might have been if MeBr use had
continued unabated.

Alarming numbers in the CUNs sent to the Parties to the Mon
treal Protocol are not consistent with the success of California
strawberry growers in aggregate as use of MeBr has been reduced.
Nor are they consistent with basic economics. The ‘economic
disruption’ standard of the CUE process was not intended to require
the Parties to permit application of MeBr on new acreage to allow
limitless expansion of a given industry usingMeBr, and it is difficult
to justify ongoing exemptions to support expansion rather than
protect existing growers and growing regions. If all the new acres in
production since 2005 are being managed profitably without MeBr,
and existing acres are using less MeBr less often while overall and
per acre yields and revenues rise steadily, it seems we have reached
a point where alternatives are demonstrating successes for field
strawberries in California.
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1. Edward Kerwin, MD is an Allergy Asthma and Clinical Research Physician specializing 

in the treatment of Asthma and COPD patients.  Dr. Kerwin has acted as a principal 

investigator on over 300 clinical trials of new inhaled medications for Asthma and 

COPD, including some 50 trials studying new HFA (Hydrofluoroalkane) inhalers used to 

replace older CFC (Chlorofluorocarbon) inhalers.  Dr. Kerwin is an independent 

physician, and is not an employee of any pharmaceutical company, but performs research 

for many pharmaceutical companies. 

2. Asthma is a common condition affecting up to 10% of children and 6% of adults in the 

U.S.  COPD affects up to 10% of U.S. adults and elderly patients.  Acute Bronchitis is an 

acute lung infection of the airways (medical term “Bronchioles”) caused by viral or 

bacterial infections. All of these conditions cause episodes of airway muscle spasm and 

mucous plugging leading to acute, sometimes severe narrowing or obstruction of airways 

and inability to breathe.  Acute exacerbations of asthma, COPD and bronchitis are 

common, occurring as frequently as daily in susceptible patients.  Patients with 

“bronchospasm” require quick or immediate treatment with “rescue bronchodilator” 

medicines, generally given as inhalers, designed to provide near immediate relief to the 

airway blockages and obstruction typical of asthma, COPD and acute bronchitis.   
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3. Asthma, COPD and Acute Bronchitis can occur in the middle of the night, on weekends, 

during hikes, picnics, excursions, or camps far from cities.  Severe Asthma flare-ups and 

COPD/ Bronchitis flare-ups can cause critical, sometimes progressive shortness of breath 

that can lead to death and very severe distress if untreated.  Asthma especially is allergy 

and exercise triggered.  Picnicking near a hay field, visiting relatives with cats, cleaning a 

moldy basement or dusty carpet can trigger severe life-threatening asthma flare-ups.  

Exercise also triggers flares.  These generally require immediate treatment, usually with 

2-4 puffs of a rescue bronchodilator given within minutes of the onset of airway 

obstruction.  Death from asthma can occur within as little as 20 minutes (due to hypoxia, 

or starving for air) if asthma and bronchospasm are not rapidly treated. 

4. Every patient with Asthma and COPD should carry with them a rescue bronchodilator 

(such as albuterol HFA inhaler or epinephrine CFC inhaler) per Guidelines of U.S. and 

Global Asthma and COPD organizations.   

5. Since Acute Asthma, Acute COPD and Acute Bronchitis are potential medical 

emergencies requiring immediate treatment, over-the-counter therapies can play a key 

life-saving role when patients have a flare-up. 

6. Another similar emergency condition is acute bee sting anaphylaxis, or food, shrimp or 

peanut anaphylaxis, or acute allergy to penicillin or another drug.  In all these cases there 

are readily available over-the-counter medicines, Benadryl (dephenhydramine), other 

antihistamines, (cetirizine, loratidine, fexofenadine), decongestants like Sudafed 

(pseudoephedrine available OTC in some states), and other rescue-relief medicines that 

patients can give themselves within minutes in an emergency. 
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7. This is a key point.  Patients have a fundamental right to self-treatment, to try to heal or 

treat themselves in whatever ways they can, before they resort to the expense and 

inconvenience of seeing a doctor.  This is a fundamental part of American values and 

American self-reliance, what we might call the Pioneer American Spirit; Americans have 

a right to treat themselves first and foremost with whatever remedies are available.  We 

would never have settled the Midwestern, Southern, or Western U.S. without this spirit.  

Many Americans today in Montana, Colorado, California, Idaho, Arizona, Michigan, 

Wisconsin, Alabama, Georgia, Oregon, etc., live on rural ranches and farms miles from 

any doctor or hospital.  Americans have a fundamental right to treat ourselves, at least 

with initial emergency first aid treatments.  This is who we are. 

8. Historically 60-100 years ago asthma was fortunately rare, and was notoriously difficult 

to treat.  Patients smoked asthma cigarettes with anti-cholinergic medicines.  They 

downed theophylline pills and teas, breathed in steam and struggled to take showers, 

trying to ease their breathing.  These were truly the “dark ages” of asthma care.  And 

many Americans died if their severe asthma did not resolve. 

9.  For 49 years, through four generations, over-the-counter rescue breathing medicines 

have been readily available OTC to Americans with Asthma or COPD or Bronchitis 

flare-ups.  Primatene Mist (CFC) was released in about 1963.  Other brands of inhalers 

and pills containing epinephrine have also been available over-the-counter to any person 

without a doctor’s appointment for nearly 50 years. 

10. Only now as of December 31, 2011, has the U.S. EPA and FDA banned pharmacies in 

the U.S. from selling Primatene Mist (CFC) or any other inhaled epinephrine products. 
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11. Let me make this clear.  As of January 1, 2012, there are no OTC rescue asthma 

medicines in U.S. pharmacies whatsoever.  There are none.   

12. So if you have an acute bee sting allergy in the forest, or at night, or in the inner city, or 

as an elderly person in your home, you can still get Benadryl, Zyrtec, Claritin or Allegra 

at any local 7-11 store or gas station.   

13. But if you get an acute asthma flare-up on a hike in rural America, in the inner city, at 

night or on a weekend, you are out of luck.  Maybe you can get an immediate doctor’s 

appointment within 20 minutes…. As my teenage son would say, good luck with that.  

Maybe you are super organized and already have a prescription asthma/COPD rescue 

medicine like prescription albuterol HFA with you.  But we all know that up to half of 

Americans are not so organized with their healthcare.  Maybe you can treat yourself with 

“dark ages” treatments (see item 8 above).  But even though for 50 years rescue 

epinephrine has been available OTC to every American, now there is no rescue inhaler 

that you can get in rural America, in the West, South, Midwest, or Northeast, in inner 

cities, or for poor or elderly patients with poor mobility. 

14. You can think of an OTC rescue inhaler like epinephrine inhaler (Primatene Mist) as a 

life preserver for patients with severe flare-ups of asthma, COPD or acute bronchitis. 

15. Just as on the Titanic or the Costa Concordia, people don’t think about life preservers 

until they are drowning.  Is it really right to lock up all the life preservers and give the 

only keys to a ship’s doctor or a ship’s Captain?  As my teenage son says, good luck with 

that.   
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16. Rescue inhalers like Epinephrine (inhaled CFC or eventually HFA) should continue to be 

available over-the-counter to Americans without a requirement for a doctor’s visit or a 

prescription or an ER visit.  This is basically a “First Aid” medicine, like a band-aid for a 

cut, or Benadryl for a bee sting, or a Heimlich maneuver for a choking person.  There 

need to continue to be over-the-counter, fast acting rescue bronchodilators available to 

Americans in need.  They have had these continuously available since 1963. Only in 

January 2012 did the EPA and FDA prematurely withdraw CFC Primatene Mist inhaler 

without ensuring that there were alternative OTC rescue inhalers for patients with acute 

Asthma, COPD and Bronchitis.   

17. The EPA and FDA have raided your “First Aid Kit,” and removed a key rescue inhaler 

therapy.  An extension on the withdrawal of Primatene Mist (CFC) for two years or 18 

months is needed to allow an alternative HFA Epinephrine inhaler to be developed and to 

be approved for over-the-counter use by all Americans. 

 

Thank you for your attention. 

 

Edward M. Kerwin, MD 
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 Asthma, COPD and Acute Bronchitis effect more than 30 million Americans.  They 

cause episodic severe breathlessness requiring the use of rescue bronchodilator inhalers. 

 For 49 years Americans have had an over-the-counter (OTC) rescue inhaler alternative, 

called Primatene Mist (epinephrine) with a chlorofluorocarbon (CFC) propellant.  CFC 

Primatene Mist has been available for four generations of Americans, since 1963. 

 The first principal of medicine is that patients have a right to treat themselves, to render 

first aid, to try to heal their own health before they go to any doctor or ER.  This is a 

fundamentally American value, and how our rural frontiers were settled.  Americans have 

a right to treat themselves through first aid in emergencies. 

 OTC Inhaled Epinephrine (CFC) is a lifesaving rescue medicine for acute asthma, COPD, 

albuterol.  This is similar to the role Benadryl plays for bee sting, peanut, or penicillin 

anaphylactic reactions.  Such rescue medicines need to be available over-the-counter.  

There should be no “locking up” of these life preserving medicines in pharmacies and 

doctors’ offices.  They are needed promptly within minutes, in the middle of the night, in 

rural areas, in inner cities, by the poor and infirm, by Americans who may have no rapid 

medical access to a doctor or hospital. 

 An 18 month to two year extension of the licensing of OTC Primatene Mist (CFC) 

inhaler in the U.S. will allow time for a suitable HFA (hydrofluoroalkane) replacement to 

be developed as an OTC rescue inhaler for Asthma, COPD, and bronchitis patients, 

available to all Americans. 



1 

Points of Testimony 
Edward Kerwin, MD 

Senior Medical Director, Allergy & Asthma Center of Southern Oregon, PC 

3860 Crater Lake Ave., Medford, OR 97504 

Ph. 541-858-1003  Fax: 541-857-4499 

 

 

 

 

1. Edward Kerwin, MD is an Allergy Asthma and Clinical Research Physician specializing 

in the treatment of Asthma and COPD patients.  Dr. Kerwin has acted as a principal 

investigator on over 300 clinical trials of new inhaled medications for Asthma and 

COPD, including some 50 trials studying new HFA (Hydrofluoroalkane) inhalers used to 

replace older CFC (Chlorofluorocarbon) inhalers.  Dr. Kerwin is an independent 

physician, and is not an employee of any pharmaceutical company, but performs research 

for many pharmaceutical companies. 

2. Asthma is a common condition affecting up to 10% of children and 6% of adults in the 

U.S.  COPD affects up to 10% of U.S. adults and elderly patients.  Acute Bronchitis is an 

acute lung infection of the airways (medical term “Bronchioles”) caused by viral or 

bacterial infections. All of these conditions cause episodes of airway muscle spasm and 

mucous plugging leading to acute, sometimes severe narrowing or obstruction of airways 

and inability to breathe.  Acute exacerbations of asthma, COPD and bronchitis are 

common, occurring as frequently as daily in susceptible patients.  Patients with 

“bronchospasm” require quick or immediate treatment with “rescue bronchodilator” 

medicines, generally given as inhalers, designed to provide near immediate relief to the 

airway blockages and obstruction typical of asthma, COPD and acute bronchitis.   



2 

3. Asthma, COPD and Acute Bronchitis can occur in the middle of the night, on weekends, 
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and exercise triggered.  Picnicking near a hay field, visiting relatives with cats, cleaning a 

moldy basement or dusty carpet can trigger severe life-threatening asthma flare-ups.  
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emergencies requiring immediate treatment, over-the-counter therapies can play a key 

life-saving role when patients have a flare-up. 

6. Another similar emergency condition is acute bee sting anaphylaxis, or food, shrimp or 

peanut anaphylaxis, or acute allergy to penicillin or another drug.  In all these cases there 

are readily available over-the-counter medicines, Benadryl (dephenhydramine), other 

antihistamines, (cetirizine, loratidine, fexofenadine), decongestants like Sudafed 

(pseudoephedrine available OTC in some states), and other rescue-relief medicines that 

patients can give themselves within minutes in an emergency. 
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7. This is a key point.  Patients have a fundamental right to self-treatment, to try to heal or 

treat themselves in whatever ways they can, before they resort to the expense and 

inconvenience of seeing a doctor.  This is a fundamental part of American values and 

American self-reliance, what we might call the Pioneer American Spirit; Americans have 

a right to treat themselves first and foremost with whatever remedies are available.  We 

would never have settled the Midwestern, Southern, or Western U.S. without this spirit.  
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Wisconsin, Alabama, Georgia, Oregon, etc., live on rural ranches and farms miles from 

any doctor or hospital.  Americans have a fundamental right to treat ourselves, at least 

with initial emergency first aid treatments.  This is who we are. 

8. Historically 60-100 years ago asthma was fortunately rare, and was notoriously difficult 

to treat.  Patients smoked asthma cigarettes with anti-cholinergic medicines.  They 

downed theophylline pills and teas, breathed in steam and struggled to take showers, 

trying to ease their breathing.  These were truly the “dark ages” of asthma care.  And 

many Americans died if their severe asthma did not resolve. 

9.  For 49 years, through four generations, over-the-counter rescue breathing medicines 

have been readily available OTC to Americans with Asthma or COPD or Bronchitis 

flare-ups.  Primatene Mist (CFC) was released in about 1963.  Other brands of inhalers 

and pills containing epinephrine have also been available over-the-counter to any person 

without a doctor’s appointment for nearly 50 years. 

10. Only now as of December 31, 2011, has the U.S. EPA and FDA banned pharmacies in 

the U.S. from selling Primatene Mist (CFC) or any other inhaled epinephrine products. 
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11. Let me make this clear.  As of January 1, 2012, there are no OTC rescue asthma 

medicines in U.S. pharmacies whatsoever.  There are none.   

12. So if you have an acute bee sting allergy in the forest, or at night, or in the inner city, or 

as an elderly person in your home, you can still get Benadryl, Zyrtec, Claritin or Allegra 

at any local 7-11 store or gas station.   

13. But if you get an acute asthma flare-up on a hike in rural America, in the inner city, at 

night or on a weekend, you are out of luck.  Maybe you can get an immediate doctor’s 

appointment within 20 minutes…. As my teenage son would say, good luck with that.  

Maybe you are super organized and already have a prescription asthma/COPD rescue 

medicine like prescription albuterol HFA with you.  But we all know that up to half of 

Americans are not so organized with their healthcare.  Maybe you can treat yourself with 

“dark ages” treatments (see item 8 above).  But even though for 50 years rescue 

epinephrine has been available OTC to every American, now there is no rescue inhaler 

that you can get in rural America, in the West, South, Midwest, or Northeast, in inner 

cities, or for poor or elderly patients with poor mobility. 

14. You can think of an OTC rescue inhaler like epinephrine inhaler (Primatene Mist) as a 

life preserver for patients with severe flare-ups of asthma, COPD or acute bronchitis. 

15. Just as on the Titanic or the Costa Concordia, people don’t think about life preservers 

until they are drowning.  Is it really right to lock up all the life preservers and give the 

only keys to a ship’s doctor or a ship’s Captain?  As my teenage son says, good luck with 

that.   
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16. Rescue inhalers like Epinephrine (inhaled CFC or eventually HFA) should continue to be 

available over-the-counter to Americans without a requirement for a doctor’s visit or a 

prescription or an ER visit.  This is basically a “First Aid” medicine, like a band-aid for a 

cut, or Benadryl for a bee sting, or a Heimlich maneuver for a choking person.  There 

need to continue to be over-the-counter, fast acting rescue bronchodilators available to 

Americans in need.  They have had these continuously available since 1963. Only in 

January 2012 did the EPA and FDA prematurely withdraw CFC Primatene Mist inhaler 

without ensuring that there were alternative OTC rescue inhalers for patients with acute 

Asthma, COPD and Bronchitis.   

17. The EPA and FDA have raided your “First Aid Kit,” and removed a key rescue inhaler 

therapy.  An extension on the withdrawal of Primatene Mist (CFC) for two years or 18 

months is needed to allow an alternative HFA Epinephrine inhaler to be developed and to 

be approved for over-the-counter use by all Americans. 
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available to all Americans. 
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COPD/ Bronchitis flare-ups can cause critical, sometimes progressive shortness of breath 

that can lead to death and very severe distress if untreated.  Asthma especially is allergy 

and exercise triggered.  Picnicking near a hay field, visiting relatives with cats, cleaning a 

moldy basement or dusty carpet can trigger severe life-threatening asthma flare-ups.  

Exercise also triggers flares.  These generally require immediate treatment, usually with 

2-4 puffs of a rescue bronchodilator given within minutes of the onset of airway 

obstruction.  Death from asthma can occur within as little as 20 minutes (due to hypoxia, 

or starving for air) if asthma and bronchospasm are not rapidly treated. 

4. Every patient with Asthma and COPD should carry with them a rescue bronchodilator 

(such as albuterol HFA inhaler or epinephrine CFC inhaler) per Guidelines of U.S. and 

Global Asthma and COPD organizations.   

5. Since Acute Asthma, Acute COPD and Acute Bronchitis are potential medical 

emergencies requiring immediate treatment, over-the-counter therapies can play a key 

life-saving role when patients have a flare-up. 

6. Another similar emergency condition is acute bee sting anaphylaxis, or food, shrimp or 

peanut anaphylaxis, or acute allergy to penicillin or another drug.  In all these cases there 

are readily available over-the-counter medicines, Benadryl (dephenhydramine), other 

antihistamines, (cetirizine, loratidine, fexofenadine), decongestants like Sudafed 

(pseudoephedrine available OTC in some states), and other rescue-relief medicines that 

patients can give themselves within minutes in an emergency. 
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11. Let me make this clear.  As of January 1, 2012, there are no OTC rescue asthma 

medicines in U.S. pharmacies whatsoever.  There are none.   

12. So if you have an acute bee sting allergy in the forest, or at night, or in the inner city, or 

as an elderly person in your home, you can still get Benadryl, Zyrtec, Claritin or Allegra 

at any local 7-11 store or gas station.   

13. But if you get an acute asthma flare-up on a hike in rural America, in the inner city, at 

night or on a weekend, you are out of luck.  Maybe you can get an immediate doctor’s 

appointment within 20 minutes…. As my teenage son would say, good luck with that.  

Maybe you are super organized and already have a prescription asthma/COPD rescue 

medicine like prescription albuterol HFA with you.  But we all know that up to half of 

Americans are not so organized with their healthcare.  Maybe you can treat yourself with 

“dark ages” treatments (see item 8 above).  But even though for 50 years rescue 

epinephrine has been available OTC to every American, now there is no rescue inhaler 

that you can get in rural America, in the West, South, Midwest, or Northeast, in inner 

cities, or for poor or elderly patients with poor mobility. 

14. You can think of an OTC rescue inhaler like epinephrine inhaler (Primatene Mist) as a 

life preserver for patients with severe flare-ups of asthma, COPD or acute bronchitis. 

15. Just as on the Titanic or the Costa Concordia, people don’t think about life preservers 

until they are drowning.  Is it really right to lock up all the life preservers and give the 

only keys to a ship’s doctor or a ship’s Captain?  As my teenage son says, good luck with 

that.   
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16. Rescue inhalers like Epinephrine (inhaled CFC or eventually HFA) should continue to be 

available over-the-counter to Americans without a requirement for a doctor’s visit or a 

prescription or an ER visit.  This is basically a “First Aid” medicine, like a band-aid for a 

cut, or Benadryl for a bee sting, or a Heimlich maneuver for a choking person.  There 

need to continue to be over-the-counter, fast acting rescue bronchodilators available to 

Americans in need.  They have had these continuously available since 1963. Only in 

January 2012 did the EPA and FDA prematurely withdraw CFC Primatene Mist inhaler 

without ensuring that there were alternative OTC rescue inhalers for patients with acute 

Asthma, COPD and Bronchitis.   

17. The EPA and FDA have raided your “First Aid Kit,” and removed a key rescue inhaler 

therapy.  An extension on the withdrawal of Primatene Mist (CFC) for two years or 18 

months is needed to allow an alternative HFA Epinephrine inhaler to be developed and to 

be approved for over-the-counter use by all Americans. 

 

Thank you for your attention. 

 

Edward M. Kerwin, MD 
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 Asthma, COPD and Acute Bronchitis effect more than 30 million Americans.  They 

cause episodic severe breathlessness requiring the use of rescue bronchodilator inhalers. 

 For 49 years Americans have had an over-the-counter (OTC) rescue inhaler alternative, 

called Primatene Mist (epinephrine) with a chlorofluorocarbon (CFC) propellant.  CFC 

Primatene Mist has been available for four generations of Americans, since 1963. 

 The first principal of medicine is that patients have a right to treat themselves, to render 

first aid, to try to heal their own health before they go to any doctor or ER.  This is a 

fundamentally American value, and how our rural frontiers were settled.  Americans have 

a right to treat themselves through first aid in emergencies. 

 OTC Inhaled Epinephrine (CFC) is a lifesaving rescue medicine for acute asthma, COPD, 

albuterol.  This is similar to the role Benadryl plays for bee sting, peanut, or penicillin 

anaphylactic reactions.  Such rescue medicines need to be available over-the-counter.  

There should be no “locking up” of these life preserving medicines in pharmacies and 

doctors’ offices.  They are needed promptly within minutes, in the middle of the night, in 

rural areas, in inner cities, by the poor and infirm, by Americans who may have no rapid 

medical access to a doctor or hospital. 

 An 18 month to two year extension of the licensing of OTC Primatene Mist (CFC) 

inhaler in the U.S. will allow time for a suitable HFA (hydrofluoroalkane) replacement to 

be developed as an OTC rescue inhaler for Asthma, COPD, and bronchitis patients, 

available to all Americans. 
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1. Edward Kerwin, MD is an Allergy Asthma and Clinical Research Physician specializing 

in the treatment of Asthma and COPD patients.  Dr. Kerwin has acted as a principal 

investigator on over 300 clinical trials of new inhaled medications for Asthma and 

COPD, including some 50 trials studying new HFA (Hydrofluoroalkane) inhalers used to 

replace older CFC (Chlorofluorocarbon) inhalers.  Dr. Kerwin is an independent 

physician, and is not an employee of any pharmaceutical company, but performs research 

for many pharmaceutical companies. 

2. Asthma is a common condition affecting up to 10% of children and 6% of adults in the 

U.S.  COPD affects up to 10% of U.S. adults and elderly patients.  Acute Bronchitis is an 

acute lung infection of the airways (medical term “Bronchioles”) caused by viral or 

bacterial infections. All of these conditions cause episodes of airway muscle spasm and 

mucous plugging leading to acute, sometimes severe narrowing or obstruction of airways 

and inability to breathe.  Acute exacerbations of asthma, COPD and bronchitis are 

common, occurring as frequently as daily in susceptible patients.  Patients with 

“bronchospasm” require quick or immediate treatment with “rescue bronchodilator” 

medicines, generally given as inhalers, designed to provide near immediate relief to the 

airway blockages and obstruction typical of asthma, COPD and acute bronchitis.   
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3. Asthma, COPD and Acute Bronchitis can occur in the middle of the night, on weekends, 

during hikes, picnics, excursions, or camps far from cities.  Severe Asthma flare-ups and 

COPD/ Bronchitis flare-ups can cause critical, sometimes progressive shortness of breath 

that can lead to death and very severe distress if untreated.  Asthma especially is allergy 

and exercise triggered.  Picnicking near a hay field, visiting relatives with cats, cleaning a 

moldy basement or dusty carpet can trigger severe life-threatening asthma flare-ups.  

Exercise also triggers flares.  These generally require immediate treatment, usually with 

2-4 puffs of a rescue bronchodilator given within minutes of the onset of airway 

obstruction.  Death from asthma can occur within as little as 20 minutes (due to hypoxia, 

or starving for air) if asthma and bronchospasm are not rapidly treated. 

4. Every patient with Asthma and COPD should carry with them a rescue bronchodilator 

(such as albuterol HFA inhaler or epinephrine CFC inhaler) per Guidelines of U.S. and 

Global Asthma and COPD organizations.   

5. Since Acute Asthma, Acute COPD and Acute Bronchitis are potential medical 

emergencies requiring immediate treatment, over-the-counter therapies can play a key 

life-saving role when patients have a flare-up. 

6. Another similar emergency condition is acute bee sting anaphylaxis, or food, shrimp or 

peanut anaphylaxis, or acute allergy to penicillin or another drug.  In all these cases there 

are readily available over-the-counter medicines, Benadryl (dephenhydramine), other 

antihistamines, (cetirizine, loratidine, fexofenadine), decongestants like Sudafed 

(pseudoephedrine available OTC in some states), and other rescue-relief medicines that 

patients can give themselves within minutes in an emergency. 
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7. This is a key point.  Patients have a fundamental right to self-treatment, to try to heal or 

treat themselves in whatever ways they can, before they resort to the expense and 

inconvenience of seeing a doctor.  This is a fundamental part of American values and 

American self-reliance, what we might call the Pioneer American Spirit; Americans have 

a right to treat themselves first and foremost with whatever remedies are available.  We 

would never have settled the Midwestern, Southern, or Western U.S. without this spirit.  

Many Americans today in Montana, Colorado, California, Idaho, Arizona, Michigan, 

Wisconsin, Alabama, Georgia, Oregon, etc., live on rural ranches and farms miles from 

any doctor or hospital.  Americans have a fundamental right to treat ourselves, at least 

with initial emergency first aid treatments.  This is who we are. 

8. Historically 60-100 years ago asthma was fortunately rare, and was notoriously difficult 

to treat.  Patients smoked asthma cigarettes with anti-cholinergic medicines.  They 

downed theophylline pills and teas, breathed in steam and struggled to take showers, 

trying to ease their breathing.  These were truly the “dark ages” of asthma care.  And 

many Americans died if their severe asthma did not resolve. 

9.  For 49 years, through four generations, over-the-counter rescue breathing medicines 

have been readily available OTC to Americans with Asthma or COPD or Bronchitis 

flare-ups.  Primatene Mist (CFC) was released in about 1963.  Other brands of inhalers 

and pills containing epinephrine have also been available over-the-counter to any person 

without a doctor’s appointment for nearly 50 years. 

10. Only now as of December 31, 2011, has the U.S. EPA and FDA banned pharmacies in 

the U.S. from selling Primatene Mist (CFC) or any other inhaled epinephrine products. 
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11. Let me make this clear.  As of January 1, 2012, there are no OTC rescue asthma 

medicines in U.S. pharmacies whatsoever.  There are none.   

12. So if you have an acute bee sting allergy in the forest, or at night, or in the inner city, or 

as an elderly person in your home, you can still get Benadryl, Zyrtec, Claritin or Allegra 

at any local 7-11 store or gas station.   

13. But if you get an acute asthma flare-up on a hike in rural America, in the inner city, at 

night or on a weekend, you are out of luck.  Maybe you can get an immediate doctor’s 

appointment within 20 minutes…. As my teenage son would say, good luck with that.  

Maybe you are super organized and already have a prescription asthma/COPD rescue 

medicine like prescription albuterol HFA with you.  But we all know that up to half of 

Americans are not so organized with their healthcare.  Maybe you can treat yourself with 

“dark ages” treatments (see item 8 above).  But even though for 50 years rescue 

epinephrine has been available OTC to every American, now there is no rescue inhaler 

that you can get in rural America, in the West, South, Midwest, or Northeast, in inner 

cities, or for poor or elderly patients with poor mobility. 

14. You can think of an OTC rescue inhaler like epinephrine inhaler (Primatene Mist) as a 

life preserver for patients with severe flare-ups of asthma, COPD or acute bronchitis. 

15. Just as on the Titanic or the Costa Concordia, people don’t think about life preservers 

until they are drowning.  Is it really right to lock up all the life preservers and give the 

only keys to a ship’s doctor or a ship’s Captain?  As my teenage son says, good luck with 

that.   
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16. Rescue inhalers like Epinephrine (inhaled CFC or eventually HFA) should continue to be 

available over-the-counter to Americans without a requirement for a doctor’s visit or a 

prescription or an ER visit.  This is basically a “First Aid” medicine, like a band-aid for a 

cut, or Benadryl for a bee sting, or a Heimlich maneuver for a choking person.  There 

need to continue to be over-the-counter, fast acting rescue bronchodilators available to 

Americans in need.  They have had these continuously available since 1963. Only in 

January 2012 did the EPA and FDA prematurely withdraw CFC Primatene Mist inhaler 

without ensuring that there were alternative OTC rescue inhalers for patients with acute 

Asthma, COPD and Bronchitis.   

17. The EPA and FDA have raided your “First Aid Kit,” and removed a key rescue inhaler 

therapy.  An extension on the withdrawal of Primatene Mist (CFC) for two years or 18 

months is needed to allow an alternative HFA Epinephrine inhaler to be developed and to 

be approved for over-the-counter use by all Americans. 

 

Thank you for your attention. 

 

Edward M. Kerwin, MD 
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There should be no “locking up” of these life preserving medicines in pharmacies and 

doctors’ offices.  They are needed promptly within minutes, in the middle of the night, in 

rural areas, in inner cities, by the poor and infirm, by Americans who may have no rapid 

medical access to a doctor or hospital. 

 An 18 month to two year extension of the licensing of OTC Primatene Mist (CFC) 

inhaler in the U.S. will allow time for a suitable HFA (hydrofluoroalkane) replacement to 

be developed as an OTC rescue inhaler for Asthma, COPD, and bronchitis patients, 

available to all Americans. 
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acute lung infection of the airways (medical term “Bronchioles”) caused by viral or 

bacterial infections. All of these conditions cause episodes of airway muscle spasm and 

mucous plugging leading to acute, sometimes severe narrowing or obstruction of airways 

and inability to breathe.  Acute exacerbations of asthma, COPD and bronchitis are 

common, occurring as frequently as daily in susceptible patients.  Patients with 

“bronchospasm” require quick or immediate treatment with “rescue bronchodilator” 

medicines, generally given as inhalers, designed to provide near immediate relief to the 

airway blockages and obstruction typical of asthma, COPD and acute bronchitis.   
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3. Asthma, COPD and Acute Bronchitis can occur in the middle of the night, on weekends, 

during hikes, picnics, excursions, or camps far from cities.  Severe Asthma flare-ups and 

COPD/ Bronchitis flare-ups can cause critical, sometimes progressive shortness of breath 

that can lead to death and very severe distress if untreated.  Asthma especially is allergy 

and exercise triggered.  Picnicking near a hay field, visiting relatives with cats, cleaning a 

moldy basement or dusty carpet can trigger severe life-threatening asthma flare-ups.  

Exercise also triggers flares.  These generally require immediate treatment, usually with 

2-4 puffs of a rescue bronchodilator given within minutes of the onset of airway 

obstruction.  Death from asthma can occur within as little as 20 minutes (due to hypoxia, 

or starving for air) if asthma and bronchospasm are not rapidly treated. 

4. Every patient with Asthma and COPD should carry with them a rescue bronchodilator 

(such as albuterol HFA inhaler or epinephrine CFC inhaler) per Guidelines of U.S. and 

Global Asthma and COPD organizations.   

5. Since Acute Asthma, Acute COPD and Acute Bronchitis are potential medical 

emergencies requiring immediate treatment, over-the-counter therapies can play a key 

life-saving role when patients have a flare-up. 

6. Another similar emergency condition is acute bee sting anaphylaxis, or food, shrimp or 

peanut anaphylaxis, or acute allergy to penicillin or another drug.  In all these cases there 

are readily available over-the-counter medicines, Benadryl (dephenhydramine), other 

antihistamines, (cetirizine, loratidine, fexofenadine), decongestants like Sudafed 

(pseudoephedrine available OTC in some states), and other rescue-relief medicines that 

patients can give themselves within minutes in an emergency. 
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7. This is a key point.  Patients have a fundamental right to self-treatment, to try to heal or 

treat themselves in whatever ways they can, before they resort to the expense and 

inconvenience of seeing a doctor.  This is a fundamental part of American values and 

American self-reliance, what we might call the Pioneer American Spirit; Americans have 

a right to treat themselves first and foremost with whatever remedies are available.  We 

would never have settled the Midwestern, Southern, or Western U.S. without this spirit.  

Many Americans today in Montana, Colorado, California, Idaho, Arizona, Michigan, 

Wisconsin, Alabama, Georgia, Oregon, etc., live on rural ranches and farms miles from 

any doctor or hospital.  Americans have a fundamental right to treat ourselves, at least 

with initial emergency first aid treatments.  This is who we are. 

8. Historically 60-100 years ago asthma was fortunately rare, and was notoriously difficult 

to treat.  Patients smoked asthma cigarettes with anti-cholinergic medicines.  They 

downed theophylline pills and teas, breathed in steam and struggled to take showers, 

trying to ease their breathing.  These were truly the “dark ages” of asthma care.  And 

many Americans died if their severe asthma did not resolve. 

9.  For 49 years, through four generations, over-the-counter rescue breathing medicines 

have been readily available OTC to Americans with Asthma or COPD or Bronchitis 

flare-ups.  Primatene Mist (CFC) was released in about 1963.  Other brands of inhalers 

and pills containing epinephrine have also been available over-the-counter to any person 

without a doctor’s appointment for nearly 50 years. 

10. Only now as of December 31, 2011, has the U.S. EPA and FDA banned pharmacies in 

the U.S. from selling Primatene Mist (CFC) or any other inhaled epinephrine products. 
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11. Let me make this clear.  As of January 1, 2012, there are no OTC rescue asthma 

medicines in U.S. pharmacies whatsoever.  There are none.   

12. So if you have an acute bee sting allergy in the forest, or at night, or in the inner city, or 

as an elderly person in your home, you can still get Benadryl, Zyrtec, Claritin or Allegra 

at any local 7-11 store or gas station.   

13. But if you get an acute asthma flare-up on a hike in rural America, in the inner city, at 

night or on a weekend, you are out of luck.  Maybe you can get an immediate doctor’s 

appointment within 20 minutes…. As my teenage son would say, good luck with that.  

Maybe you are super organized and already have a prescription asthma/COPD rescue 

medicine like prescription albuterol HFA with you.  But we all know that up to half of 

Americans are not so organized with their healthcare.  Maybe you can treat yourself with 

“dark ages” treatments (see item 8 above).  But even though for 50 years rescue 

epinephrine has been available OTC to every American, now there is no rescue inhaler 

that you can get in rural America, in the West, South, Midwest, or Northeast, in inner 

cities, or for poor or elderly patients with poor mobility. 

14. You can think of an OTC rescue inhaler like epinephrine inhaler (Primatene Mist) as a 

life preserver for patients with severe flare-ups of asthma, COPD or acute bronchitis. 

15. Just as on the Titanic or the Costa Concordia, people don’t think about life preservers 

until they are drowning.  Is it really right to lock up all the life preservers and give the 

only keys to a ship’s doctor or a ship’s Captain?  As my teenage son says, good luck with 

that.   
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16. Rescue inhalers like Epinephrine (inhaled CFC or eventually HFA) should continue to be 

available over-the-counter to Americans without a requirement for a doctor’s visit or a 

prescription or an ER visit.  This is basically a “First Aid” medicine, like a band-aid for a 

cut, or Benadryl for a bee sting, or a Heimlich maneuver for a choking person.  There 

need to continue to be over-the-counter, fast acting rescue bronchodilators available to 

Americans in need.  They have had these continuously available since 1963. Only in 

January 2012 did the EPA and FDA prematurely withdraw CFC Primatene Mist inhaler 

without ensuring that there were alternative OTC rescue inhalers for patients with acute 

Asthma, COPD and Bronchitis.   

17. The EPA and FDA have raided your “First Aid Kit,” and removed a key rescue inhaler 

therapy.  An extension on the withdrawal of Primatene Mist (CFC) for two years or 18 

months is needed to allow an alternative HFA Epinephrine inhaler to be developed and to 

be approved for over-the-counter use by all Americans. 

 

Thank you for your attention. 

 

Edward M. Kerwin, MD 
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rural areas, in inner cities, by the poor and infirm, by Americans who may have no rapid 

medical access to a doctor or hospital. 
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inhaler in the U.S. will allow time for a suitable HFA (hydrofluoroalkane) replacement to 
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acute lung infection of the airways (medical term “Bronchioles”) caused by viral or 

bacterial infections. All of these conditions cause episodes of airway muscle spasm and 

mucous plugging leading to acute, sometimes severe narrowing or obstruction of airways 

and inability to breathe.  Acute exacerbations of asthma, COPD and bronchitis are 

common, occurring as frequently as daily in susceptible patients.  Patients with 

“bronchospasm” require quick or immediate treatment with “rescue bronchodilator” 

medicines, generally given as inhalers, designed to provide near immediate relief to the 

airway blockages and obstruction typical of asthma, COPD and acute bronchitis.   
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3. Asthma, COPD and Acute Bronchitis can occur in the middle of the night, on weekends, 

during hikes, picnics, excursions, or camps far from cities.  Severe Asthma flare-ups and 

COPD/ Bronchitis flare-ups can cause critical, sometimes progressive shortness of breath 

that can lead to death and very severe distress if untreated.  Asthma especially is allergy 

and exercise triggered.  Picnicking near a hay field, visiting relatives with cats, cleaning a 

moldy basement or dusty carpet can trigger severe life-threatening asthma flare-ups.  

Exercise also triggers flares.  These generally require immediate treatment, usually with 

2-4 puffs of a rescue bronchodilator given within minutes of the onset of airway 

obstruction.  Death from asthma can occur within as little as 20 minutes (due to hypoxia, 

or starving for air) if asthma and bronchospasm are not rapidly treated. 

4. Every patient with Asthma and COPD should carry with them a rescue bronchodilator 

(such as albuterol HFA inhaler or epinephrine CFC inhaler) per Guidelines of U.S. and 

Global Asthma and COPD organizations.   

5. Since Acute Asthma, Acute COPD and Acute Bronchitis are potential medical 

emergencies requiring immediate treatment, over-the-counter therapies can play a key 

life-saving role when patients have a flare-up. 

6. Another similar emergency condition is acute bee sting anaphylaxis, or food, shrimp or 

peanut anaphylaxis, or acute allergy to penicillin or another drug.  In all these cases there 

are readily available over-the-counter medicines, Benadryl (dephenhydramine), other 

antihistamines, (cetirizine, loratidine, fexofenadine), decongestants like Sudafed 

(pseudoephedrine available OTC in some states), and other rescue-relief medicines that 

patients can give themselves within minutes in an emergency. 
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and pills containing epinephrine have also been available over-the-counter to any person 

without a doctor’s appointment for nearly 50 years. 

10. Only now as of December 31, 2011, has the U.S. EPA and FDA banned pharmacies in 

the U.S. from selling Primatene Mist (CFC) or any other inhaled epinephrine products. 
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cities, or for poor or elderly patients with poor mobility. 

14. You can think of an OTC rescue inhaler like epinephrine inhaler (Primatene Mist) as a 

life preserver for patients with severe flare-ups of asthma, COPD or acute bronchitis. 

15. Just as on the Titanic or the Costa Concordia, people don’t think about life preservers 

until they are drowning.  Is it really right to lock up all the life preservers and give the 

only keys to a ship’s doctor or a ship’s Captain?  As my teenage son says, good luck with 

that.   
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16. Rescue inhalers like Epinephrine (inhaled CFC or eventually HFA) should continue to be 

available over-the-counter to Americans without a requirement for a doctor’s visit or a 

prescription or an ER visit.  This is basically a “First Aid” medicine, like a band-aid for a 

cut, or Benadryl for a bee sting, or a Heimlich maneuver for a choking person.  There 

need to continue to be over-the-counter, fast acting rescue bronchodilators available to 

Americans in need.  They have had these continuously available since 1963. Only in 

January 2012 did the EPA and FDA prematurely withdraw CFC Primatene Mist inhaler 

without ensuring that there were alternative OTC rescue inhalers for patients with acute 

Asthma, COPD and Bronchitis.   

17. The EPA and FDA have raided your “First Aid Kit,” and removed a key rescue inhaler 

therapy.  An extension on the withdrawal of Primatene Mist (CFC) for two years or 18 

months is needed to allow an alternative HFA Epinephrine inhaler to be developed and to 

be approved for over-the-counter use by all Americans. 

 

Thank you for your attention. 

 

Edward M. Kerwin, MD 
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 Asthma, COPD and Acute Bronchitis effect more than 30 million Americans.  They 

cause episodic severe breathlessness requiring the use of rescue bronchodilator inhalers. 

 For 49 years Americans have had an over-the-counter (OTC) rescue inhaler alternative, 

called Primatene Mist (epinephrine) with a chlorofluorocarbon (CFC) propellant.  CFC 

Primatene Mist has been available for four generations of Americans, since 1963. 

 The first principal of medicine is that patients have a right to treat themselves, to render 

first aid, to try to heal their own health before they go to any doctor or ER.  This is a 

fundamentally American value, and how our rural frontiers were settled.  Americans have 

a right to treat themselves through first aid in emergencies. 

 OTC Inhaled Epinephrine (CFC) is a lifesaving rescue medicine for acute asthma, COPD, 

albuterol.  This is similar to the role Benadryl plays for bee sting, peanut, or penicillin 

anaphylactic reactions.  Such rescue medicines need to be available over-the-counter.  

There should be no “locking up” of these life preserving medicines in pharmacies and 

doctors’ offices.  They are needed promptly within minutes, in the middle of the night, in 

rural areas, in inner cities, by the poor and infirm, by Americans who may have no rapid 

medical access to a doctor or hospital. 

 An 18 month to two year extension of the licensing of OTC Primatene Mist (CFC) 

inhaler in the U.S. will allow time for a suitable HFA (hydrofluoroalkane) replacement to 

be developed as an OTC rescue inhaler for Asthma, COPD, and bronchitis patients, 

available to all Americans. 
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1. Edward Kerwin, MD is an Allergy Asthma and Clinical Research Physician specializing 

in the treatment of Asthma and COPD patients.  Dr. Kerwin has acted as a principal 

investigator on over 300 clinical trials of new inhaled medications for Asthma and 

COPD, including some 50 trials studying new HFA (Hydrofluoroalkane) inhalers used to 

replace older CFC (Chlorofluorocarbon) inhalers.  Dr. Kerwin is an independent 

physician, and is not an employee of any pharmaceutical company, but performs research 

for many pharmaceutical companies. 

2. Asthma is a common condition affecting up to 10% of children and 6% of adults in the 

U.S.  COPD affects up to 10% of U.S. adults and elderly patients.  Acute Bronchitis is an 

acute lung infection of the airways (medical term “Bronchioles”) caused by viral or 

bacterial infections. All of these conditions cause episodes of airway muscle spasm and 

mucous plugging leading to acute, sometimes severe narrowing or obstruction of airways 

and inability to breathe.  Acute exacerbations of asthma, COPD and bronchitis are 

common, occurring as frequently as daily in susceptible patients.  Patients with 

“bronchospasm” require quick or immediate treatment with “rescue bronchodilator” 

medicines, generally given as inhalers, designed to provide near immediate relief to the 

airway blockages and obstruction typical of asthma, COPD and acute bronchitis.   
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3. Asthma, COPD and Acute Bronchitis can occur in the middle of the night, on weekends, 

during hikes, picnics, excursions, or camps far from cities.  Severe Asthma flare-ups and 

COPD/ Bronchitis flare-ups can cause critical, sometimes progressive shortness of breath 

that can lead to death and very severe distress if untreated.  Asthma especially is allergy 

and exercise triggered.  Picnicking near a hay field, visiting relatives with cats, cleaning a 

moldy basement or dusty carpet can trigger severe life-threatening asthma flare-ups.  

Exercise also triggers flares.  These generally require immediate treatment, usually with 

2-4 puffs of a rescue bronchodilator given within minutes of the onset of airway 

obstruction.  Death from asthma can occur within as little as 20 minutes (due to hypoxia, 

or starving for air) if asthma and bronchospasm are not rapidly treated. 

4. Every patient with Asthma and COPD should carry with them a rescue bronchodilator 

(such as albuterol HFA inhaler or epinephrine CFC inhaler) per Guidelines of U.S. and 

Global Asthma and COPD organizations.   

5. Since Acute Asthma, Acute COPD and Acute Bronchitis are potential medical 

emergencies requiring immediate treatment, over-the-counter therapies can play a key 

life-saving role when patients have a flare-up. 

6. Another similar emergency condition is acute bee sting anaphylaxis, or food, shrimp or 

peanut anaphylaxis, or acute allergy to penicillin or another drug.  In all these cases there 

are readily available over-the-counter medicines, Benadryl (dephenhydramine), other 

antihistamines, (cetirizine, loratidine, fexofenadine), decongestants like Sudafed 

(pseudoephedrine available OTC in some states), and other rescue-relief medicines that 

patients can give themselves within minutes in an emergency. 
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7. This is a key point.  Patients have a fundamental right to self-treatment, to try to heal or 

treat themselves in whatever ways they can, before they resort to the expense and 

inconvenience of seeing a doctor.  This is a fundamental part of American values and 

American self-reliance, what we might call the Pioneer American Spirit; Americans have 

a right to treat themselves first and foremost with whatever remedies are available.  We 

would never have settled the Midwestern, Southern, or Western U.S. without this spirit.  

Many Americans today in Montana, Colorado, California, Idaho, Arizona, Michigan, 

Wisconsin, Alabama, Georgia, Oregon, etc., live on rural ranches and farms miles from 

any doctor or hospital.  Americans have a fundamental right to treat ourselves, at least 

with initial emergency first aid treatments.  This is who we are. 

8. Historically 60-100 years ago asthma was fortunately rare, and was notoriously difficult 

to treat.  Patients smoked asthma cigarettes with anti-cholinergic medicines.  They 

downed theophylline pills and teas, breathed in steam and struggled to take showers, 

trying to ease their breathing.  These were truly the “dark ages” of asthma care.  And 

many Americans died if their severe asthma did not resolve. 

9.  For 49 years, through four generations, over-the-counter rescue breathing medicines 

have been readily available OTC to Americans with Asthma or COPD or Bronchitis 

flare-ups.  Primatene Mist (CFC) was released in about 1963.  Other brands of inhalers 

and pills containing epinephrine have also been available over-the-counter to any person 

without a doctor’s appointment for nearly 50 years. 

10. Only now as of December 31, 2011, has the U.S. EPA and FDA banned pharmacies in 

the U.S. from selling Primatene Mist (CFC) or any other inhaled epinephrine products. 
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11. Let me make this clear.  As of January 1, 2012, there are no OTC rescue asthma 

medicines in U.S. pharmacies whatsoever.  There are none.   

12. So if you have an acute bee sting allergy in the forest, or at night, or in the inner city, or 

as an elderly person in your home, you can still get Benadryl, Zyrtec, Claritin or Allegra 

at any local 7-11 store or gas station.   

13. But if you get an acute asthma flare-up on a hike in rural America, in the inner city, at 

night or on a weekend, you are out of luck.  Maybe you can get an immediate doctor’s 

appointment within 20 minutes…. As my teenage son would say, good luck with that.  

Maybe you are super organized and already have a prescription asthma/COPD rescue 

medicine like prescription albuterol HFA with you.  But we all know that up to half of 

Americans are not so organized with their healthcare.  Maybe you can treat yourself with 

“dark ages” treatments (see item 8 above).  But even though for 50 years rescue 

epinephrine has been available OTC to every American, now there is no rescue inhaler 

that you can get in rural America, in the West, South, Midwest, or Northeast, in inner 

cities, or for poor or elderly patients with poor mobility. 

14. You can think of an OTC rescue inhaler like epinephrine inhaler (Primatene Mist) as a 

life preserver for patients with severe flare-ups of asthma, COPD or acute bronchitis. 

15. Just as on the Titanic or the Costa Concordia, people don’t think about life preservers 

until they are drowning.  Is it really right to lock up all the life preservers and give the 

only keys to a ship’s doctor or a ship’s Captain?  As my teenage son says, good luck with 

that.   
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Asthma effects between 5 and 10% of the population, so most everyone knows someone who 

has asthma. Therefore, over 24.6 million Americans have physician diagnosed asthma, 

including 7.1 million children.  While the majority of asthma patients can and will successfully 

manage their asthma, every year, people die as a result of asthma attacks.  

 

In the lung, the airways are inflamed, which means they are red and swollen which can cause 

them to narrow then and restrict airflow. The focus of asthma treatment is with anti-inflammatory 

medications, such as inhaled corticosteroids.  In addition, medications that cause the airways to 

widen (bronchodilate) are also used. In more severe asthma, , physicians try a combination of 

other drugs to treat asthma which may include medications to more directly treat allergic 

symptoms, or in the most severe cases, oral corticosteroids such as prednisone,.   

 

Health care professionals play an important role in educating patients about their asthma, 

including asthma triggers like tobacco smoke, air pollution, and allergens such as pet dander, 

cockroaches and dust mites, to find the right combination of medications, along with proper drug 

administration techniques to help people with asthma live full, active lives. 

 

The take away message is that in the majority of cases, asthma can be successfully treated by 

working with health care professionals to find the right combination of safe and effective 

medications.   

 

Epinephrine is NOT one of the medications that is considered safe for the treatment of asthma. 

 

Epinephrine 
Epinephrine is non-selective bronchodilator. This means that it has effects not only in the lung to 

bronchodilate but its non-selective nature means it has effects upon other organs such as the 

heart. Therefore, epinephrine or Primatene® can cause a significantly increased heart rate. This 

unwanted side effect can lead to cardiac stress and heart attacks in older patients or patients 

with heart disease.  

 

For years the medical community has recognized the dangerous side effects of epinephrine for 

the treatment of asthma and has recommended against it use for asthma.  In 1999 the 

American Medical Association 1) urged that warning labels on over  the counter epinephrine 
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inhalers be strengthened to warn patients about the dangers of epinephrine use, 2) encouraged 

FDA to consider removing inhaled epinephrine from the market and 3) requested studies to 

determine whether the availability of inhaled epinephrine is a risk factor in asthma morbidity and 

mortality.  The American Medical Association again reaffirmed this position in 2009.  

 

Several expert panels have produced recommendations on the treatment of patients with 

asthma.  None of the expert guidelines recommend the use of inhaled epinephrine --like 

Primatene Mist--to treat asthma.  The National Asthma Education and Prevention Program 

(NAEPP), an expert panel convened by the National Institutes of Health, has issued treatment 

guidelines for management of asthma.  NAEPP recommends against the use of epinephrine for 

treating asthma exacerbations stating: 

 

“Drugs of choice for acute bronchospasm: Inhaled route has faster onset, fewer adverse 

effects, and is more effective than systemic routes. The less beta2-selective agents 

(isoproterenol, metaproterenol, isoetharine, and epinephrine) are not recommended 

due to their potential for excessive cardiac stimulation, especially in high doses. 

(emphasis added)(2) 

 

The American Thoracic Society strongly encourages any patient who is using over the counter 

medications--like Primatene Mist CFC--to treat their asthma to see a healthcare provider who 

can help the patient develop an asthma management plan and recommend more effective and 

safer medications to manage the asthma.  Asthma action plans are dynamic plans that help 

guide a patient on how to manage their asthma on good days, bad days and those days in 

between.  I have attached a sample asthma action plan with my testimony. 

 

Pending Legislation 
One of the goals of today’s hearing is to discuss the pros and cons of enacting legislation to 

either permanently or temporarily restore inhaled epinephrine for the treatment of asthma to the 

U.S. market.  If the intent of the legislation is to restore a safe and effective asthma drug to the 

market place, then this legislative effort is mis-informed.  Inhaled epinephrine is not a safe drug 

for the treatment of asthma.  The adverse side effects of epinephrine are serious and well 

documented.  No current clinical practice guideline for the diagnosis and treatment of asthma 

recommends the use of epinephrine.  In fact, asthma guidelines specifically recommend against 

inhaled epinephrine for treating asthma. 
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If the legislative intent is to provide access to an inexpensive drug for the treatment of asthma, 

then the legislative effort is laudable, but mis-directed.  Inhaled epinephrine’s risks outweigh its 

benefits.   

 

I am also concerned about sending a very confusing message to patients.  Physicians, drug 

makers and retailers have spent a lot of time and effort educating patients about the Primatene 

Mist transition and treatment alternatives patients have now that Primatene Mist is no longer 

available.  Putting Primatene Mist back on the market – for an indefinite period of time – will 

send a very confusing message to patients. 

 

Congress should be considering ways to increase patient access to health care professionals 

who can work with patients to find an effective combination of drugs to control asthma.  We 

should not be abandoning patients with a serious medical condition like asthma to self diagnosis 

and self medication with less effective drugs that have well known serious side effects.   

 

I hope the committee will keep the view of the American Thoracic Society in mind as it considers 

legislation on inhale epinephrine for the treatment of asthma.  I would be happy to answer any 

questions you may have. 

 
 

1) AMA House of Delegates policy H-115.972 (CSA Rep.2 A-99, reaffirmed CSPH 
Rep. 1 A-09) 

 

2) National Asthma Education Prevention Program– Expert Report 2 (1997) p. 64 figure 3-2. 
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PREPARED TESTIMONY OF MARK MURAI 

At Congressional Hearing: 

Sub Committee on Energy and Commerce 

July 18, 2012 in Washington, D.C. 

 

Good morning Mr. Chairman and Ranking Member. 

My name is Mark Murai.  I am a third-generation strawberry farmer and president of the 

California Strawberry Commission.  I represent all of California’s strawberry farmers, 

shippers, and processors. 

Thank you for holding a hearing on the topic of the Montreal Protocol.  It is critical that 

all of us achieve economic and environmental progress together. 

 

Farmers Lead the World to Find Alternatives 

The United States has eliminated over 90% of ozone depleting products and the ozone 

layer is healing faster than predicted1.  I am proud to say that strawberry farmers have 

taken this seriously. We have innovated new farming techniques (such as drip 

fumigation) and employed new technologies (such as emission reduction measures) to 

reduce our methyl bromide imprint. 

California strawberry farmers are also leaders in organic production methods.  These 

farmers grow more organic strawberries than all other 49 states combined.  In fact, nearly 

one out of five California strawberry farmers also farm with organic methods. 

                                                            
1 Scientific Assessment of Ozone Depletion:  2010.  National Oceanic and Atmospheric 
Administration, National Aeronautics and Space Administration, United Nations Environment 
Programme, World Meteorological Organization, European Commission 
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Largely due to our commitment, the U.S. Environmental Protection Agency (EPA) 

awarded California strawberry farmers with the 2008 Stratospheric Ozone Protection 

Award for transitioning more strawberry acres to alternatives, faster than any other place 

in the world. 

We are not resting on this success. We continue to innovate and seek alternatives.  Most 

recently, we expanded our partnership with California’s EPA in a joint research project 

aimed at finding fumigant alternatives.  As these efforts move forward, it is essential that 

EPA adopt a more balanced approach that recognizes our accomplishments as well as the 

realities of farming. 

 

Farmers Need Clean Soil 

Specifically, strawberry farmers require clean soil, free of harmful bacteria, fungus, and 

pathogens. To fully grasp the seriousness of soil disease, one only needs to remember the 

Irish potato famine, where an entire nation and crop was decimated by germ-infested soil.  

The same is true of our crop: in the past century, strawberries have been repeatedly wiped 

out by disease. Notwithstanding its damage to the ozone, methyl bromide revolutionized 

farming because it cleaned the soil, protecting our plants and livelihoods.  

When EPA told us to replace methyl bromide with other fumigants we did so.  At first, 

we switched to drip applied alternatives.  However, after multiple years of repeated use of 

the alternatives, we learned that they did not work on all of the soilborne diseases.  In 

2008, we saw the emergence of new diseases that resulted in widespread crop failure2.  

The following images show the impacts. 

  

                                                            
2 Dr. Tom Gordon, Professor and Chair, Department of Plant Pathology, University of California, Davis, letter to Dr. 
Dan Legard.  July 25, 2008. 
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The CUE Process Needs to be Improved 

In response to this new data, we submitted a request to EPA for a Critical Use Exemption 

(CUE) that would allow us to clean the soil of these diseases.  We proposed that we could 

reduce methyl bromide use by using the alternatives for several years and then cleaning 

the soil with methyl bromide once every three or four years.  In other words, we proposed 

a system to rotate different treatments that would achieve both reduced use of methyl 

bromide as well as clean soil. 

Unfortunately, the EPA responded by telling farmers to use methyl iodide instead.   More 

specifically, EPA stated, "Our 2013 critical use nomination assumes an aggressive 

transition rate to methyl iodide of 7% per year between now and 2013, resulting in a 

reduction of 21%...”3 …However, methyl iodide registration has been canceled in 

California and the registrant has withdrawn the product.   

                                                            
3 EPA Communique to the Montreal Protocol, via the U.S. Department of State.  August 25, 2010, 

  

2008, California Strawberry fields in a state of collapse after being treated with non‐methyl bromide alternatives that            

were not effective against soil borne disease. 
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We requested that EPA restore the amount of methyl bromide immediately, but they have 

not yet taken any action to help the farmers. 

New Science Report on Methyl Bromide C.U.E.’s 

The newest scientific information by 312 international scientists sponsored by NOAA, 

NASA, UNEP, WMO, and the E.U. report that: 

 The ozone layer is improving faster than predicted. 

 It will require about 39 years to fully restore the ozone layer to 1980 levels. 

 Methyl bromide C.U.E.’s will have virtually no effect on the 39 year schedule. 

More specifically, the report stated, 

"…the Scientific Assessment of Ozone Depletion: 2010 is the product of 312 scientists 
from 39 countries of the developed and developing world who contributed to its 
preparation and review (191 scientists prepared the report and 196 scientists 
participated in the peer review process).” 

"Methyl bromide:  Continuing critical-use exemptions at the approved 2011 level 
indefinitely would delay the return of EESC to 1980 levels by 0.2 year."  

In other words, indefinite use of methyl bromide at 2011 C.U.E. levels would delay 

the repair of the ozone layer by 73 days. 

What is the benefit of allowing continue use of methyl bromide? 

The California Department of Food and Agriculture commissioned an economic 

study by the University of California Davis.  This report states that if there is no 

methyl bromide and no methyl iodide, California communities will lose over $1.5 

billion annually and more than 23,000 jobs annually4. 

                                                            
4  Costs of Methyl Iodide Non‐Registration: Economic Analysis.  Goodhue, Rachel, Howard, 
Peter, Howitt, Richard.  California Department of Food and Agriculture. May 2010. 
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If all of the scientists and economists are accurate, the environmental impact of 

continued methyl bromide C.U.E.’s would add less than 73 days to a 39 year 

schedule, while the economic benefit will be $58 billion and 897,000 jobs, over 

those same 39 years. 

Please help to bring some common sense to this issue and restore our C.U.E. 



  

 
 
        25 July 2008 
Dan Legard, Ph.D. 
Director of Research 
California Strawberry Commission 

 
Dear Dan: 
 
As per your request, I am providing you with a brief summary of observations and laboratory 
results related to recent problems affecting strawberry fruit production fields in the 
Oxnard/Camarillo area. In June of this year, dead and dying plants were sampled in four fields 
that received pre‐plant bed fumigation with something other than methyl bromide. Plants from 
three of these fields were similar in that a species of Fusarium grew directly from the water 
conducting tissue (xylem) in the crown. In some cases, the same fungus was also recovered 
from petioles. It is very unusual to recover fungi from within the vascular tissue unless they are 
pathogenic. Thus, although not all tests have yet been completed, it highly likely that the 
fungus recovered from diseased strawberry plants is a vascular pathogen. Such a pathogen, a 
specialized strain of Fusarium oxysporum, is known from Japan and may have been introduced 
into California. Most likely prior use of effective fumigants prevented the pathogen from 
becoming established. In the absence of such treatments, there is a great risk that this 
pathogen will become more widespread and have a significant negative impact on strawberry 
production throughout California. 
 
In the fourth field, although symptoms appeared superficially similar to those in the other three 
fields, Fusarium was not recovered from any of the sampled plants. Instead, Macrophomina 
grew luxuriantly from the crown tissue of all plants. Thus, it appears that at least two different 
fungal pathogens may be responsible for the increasingly common collapse problems observed 
in Southern California. As with Fusarium it seems likely that problems caused by Macrophomina 
will become more common in the absence of recourse to effective fumigants, such as methyl 
bromide. 
 
Please let me know if I can provide any further information on this. 
 
Sincerely, 
 
Thomas R. Gordon 
Professor and Chair 
Department of Plant Pathology 



 
 
 

U.S. HOUSE OF REPRESENTATIVES 
 
 
 
 

Testimony Before the Sub Committee on 
Energy and Commerce 

 
 

Hearing on U.S. Agricultural Sector Relief Act of 2012  
&  

The Asthma Inhalers Relief Act of 2012  
 
 
 
 
 
 

Mark Murai, President 
California Strawberry Commission 

 
7/18/2012 

Washington, D.C. 
  



2 
 

PREPARED TESTIMONY OF MARK MURAI 

At Congressional Hearing: 

Sub Committee on Energy and Commerce 

July 18, 2012 in Washington, D.C. 

 

Good morning Mr. Chairman and Ranking Member. 

My name is Mark Murai.  I am a third-generation strawberry farmer and president of the 

California Strawberry Commission.  I represent all of California’s strawberry farmers, 

shippers, and processors. 

Thank you for holding a hearing on the topic of the Montreal Protocol.  It is critical that 

all of us achieve economic and environmental progress together. 

 

Farmers Lead the World to Find Alternatives 

The United States has eliminated over 90% of ozone depleting products and the ozone 

layer is healing faster than predicted1.  I am proud to say that strawberry farmers have 

taken this seriously. We have innovated new farming techniques (such as drip 

fumigation) and employed new technologies (such as emission reduction measures) to 

reduce our methyl bromide imprint. 

California strawberry farmers are also leaders in organic production methods.  These 

farmers grow more organic strawberries than all other 49 states combined.  In fact, nearly 

one out of five California strawberry farmers also farm with organic methods. 

                                                            
1 Scientific Assessment of Ozone Depletion:  2010.  National Oceanic and Atmospheric 
Administration, National Aeronautics and Space Administration, United Nations Environment 
Programme, World Meteorological Organization, European Commission 
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Largely due to our commitment, the U.S. Environmental Protection Agency (EPA) 

awarded California strawberry farmers with the 2008 Stratospheric Ozone Protection 

Award for transitioning more strawberry acres to alternatives, faster than any other place 

in the world. 

We are not resting on this success. We continue to innovate and seek alternatives.  Most 

recently, we expanded our partnership with California’s EPA in a joint research project 

aimed at finding fumigant alternatives.  As these efforts move forward, it is essential that 

EPA adopt a more balanced approach that recognizes our accomplishments as well as the 

realities of farming. 

 

Farmers Need Clean Soil 

Specifically, strawberry farmers require clean soil, free of harmful bacteria, fungus, and 

pathogens. To fully grasp the seriousness of soil disease, one only needs to remember the 

Irish potato famine, where an entire nation and crop was decimated by germ-infested soil.  

The same is true of our crop: in the past century, strawberries have been repeatedly wiped 

out by disease. Notwithstanding its damage to the ozone, methyl bromide revolutionized 

farming because it cleaned the soil, protecting our plants and livelihoods.  

When EPA told us to replace methyl bromide with other fumigants we did so.  At first, 

we switched to drip applied alternatives.  However, after multiple years of repeated use of 

the alternatives, we learned that they did not work on all of the soilborne diseases.  In 

2008, we saw the emergence of new diseases that resulted in widespread crop failure2.  

The following images show the impacts. 

  

                                                            
2 Dr. Tom Gordon, Professor and Chair, Department of Plant Pathology, University of California, Davis, letter to Dr. 
Dan Legard.  July 25, 2008. 
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The CUE Process Needs to be Improved 

In response to this new data, we submitted a request to EPA for a Critical Use Exemption 

(CUE) that would allow us to clean the soil of these diseases.  We proposed that we could 

reduce methyl bromide use by using the alternatives for several years and then cleaning 

the soil with methyl bromide once every three or four years.  In other words, we proposed 

a system to rotate different treatments that would achieve both reduced use of methyl 

bromide as well as clean soil. 

Unfortunately, the EPA responded by telling farmers to use methyl iodide instead.   More 

specifically, EPA stated, "Our 2013 critical use nomination assumes an aggressive 

transition rate to methyl iodide of 7% per year between now and 2013, resulting in a 

reduction of 21%...”3 …However, methyl iodide registration has been canceled in 

California and the registrant has withdrawn the product.   

                                                            
3 EPA Communique to the Montreal Protocol, via the U.S. Department of State.  August 25, 2010, 

  

2008, California Strawberry fields in a state of collapse after being treated with non‐methyl bromide alternatives that            

were not effective against soil borne disease. 
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We requested that EPA restore the amount of methyl bromide immediately, but they have 

not yet taken any action to help the farmers. 

New Science Report on Methyl Bromide C.U.E.’s 

The newest scientific information by 312 international scientists sponsored by NOAA, 

NASA, UNEP, WMO, and the E.U. report that: 

 The ozone layer is improving faster than predicted. 

 It will require about 39 years to fully restore the ozone layer to 1980 levels. 

 Methyl bromide C.U.E.’s will have virtually no effect on the 39 year schedule. 

More specifically, the report stated, 

"…the Scientific Assessment of Ozone Depletion: 2010 is the product of 312 scientists 
from 39 countries of the developed and developing world who contributed to its 
preparation and review (191 scientists prepared the report and 196 scientists 
participated in the peer review process).” 

"Methyl bromide:  Continuing critical-use exemptions at the approved 2011 level 
indefinitely would delay the return of EESC to 1980 levels by 0.2 year."  

In other words, indefinite use of methyl bromide at 2011 C.U.E. levels would delay 

the repair of the ozone layer by 73 days. 

What is the benefit of allowing continue use of methyl bromide? 

The California Department of Food and Agriculture commissioned an economic 

study by the University of California Davis.  This report states that if there is no 

methyl bromide and no methyl iodide, California communities will lose over $1.5 

billion annually and more than 23,000 jobs annually4. 

                                                            
4  Costs of Methyl Iodide Non‐Registration: Economic Analysis.  Goodhue, Rachel, Howard, 
Peter, Howitt, Richard.  California Department of Food and Agriculture. May 2010. 
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If all of the scientists and economists are accurate, the environmental impact of 

continued methyl bromide C.U.E.’s would add less than 73 days to a 39 year 

schedule, while the economic benefit will be $58 billion and 897,000 jobs, over 

those same 39 years. 

Please help to bring some common sense to this issue and restore our C.U.E. 
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conducting tissue (xylem) in the crown. In some cases, the same fungus was also recovered 
from petioles. It is very unusual to recover fungi from within the vascular tissue unless they are 
pathogenic. Thus, although not all tests have yet been completed, it highly likely that the 
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specialized strain of Fusarium oxysporum, is known from Japan and may have been introduced 
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In the fourth field, although symptoms appeared superficially similar to those in the other three 
fields, Fusarium was not recovered from any of the sampled plants. Instead, Macrophomina 
grew luxuriantly from the crown tissue of all plants. Thus, it appears that at least two different 
fungal pathogens may be responsible for the increasingly common collapse problems observed 
in Southern California. As with Fusarium it seems likely that problems caused by Macrophomina 
will become more common in the absence of recourse to effective fumigants, such as methyl 
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Largely due to our commitment, the U.S. Environmental Protection Agency (EPA) 

awarded California strawberry farmers with the 2008 Stratospheric Ozone Protection 

Award for transitioning more strawberry acres to alternatives, faster than any other place 

in the world. 

We are not resting on this success. We continue to innovate and seek alternatives.  Most 

recently, we expanded our partnership with California’s EPA in a joint research project 

aimed at finding fumigant alternatives.  As these efforts move forward, it is essential that 

EPA adopt a more balanced approach that recognizes our accomplishments as well as the 

realities of farming. 

 

Farmers Need Clean Soil 

Specifically, strawberry farmers require clean soil, free of harmful bacteria, fungus, and 

pathogens. To fully grasp the seriousness of soil disease, one only needs to remember the 

Irish potato famine, where an entire nation and crop was decimated by germ-infested soil.  

The same is true of our crop: in the past century, strawberries have been repeatedly wiped 

out by disease. Notwithstanding its damage to the ozone, methyl bromide revolutionized 

farming because it cleaned the soil, protecting our plants and livelihoods.  

When EPA told us to replace methyl bromide with other fumigants we did so.  At first, 

we switched to drip applied alternatives.  However, after multiple years of repeated use of 

the alternatives, we learned that they did not work on all of the soilborne diseases.  In 

2008, we saw the emergence of new diseases that resulted in widespread crop failure2.  

The following images show the impacts. 

  

                                                            
2 Dr. Tom Gordon, Professor and Chair, Department of Plant Pathology, University of California, Davis, letter to Dr. 
Dan Legard.  July 25, 2008. 
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The CUE Process Needs to be Improved 

In response to this new data, we submitted a request to EPA for a Critical Use Exemption 

(CUE) that would allow us to clean the soil of these diseases.  We proposed that we could 

reduce methyl bromide use by using the alternatives for several years and then cleaning 

the soil with methyl bromide once every three or four years.  In other words, we proposed 

a system to rotate different treatments that would achieve both reduced use of methyl 

bromide as well as clean soil. 

Unfortunately, the EPA responded by telling farmers to use methyl iodide instead.   More 

specifically, EPA stated, "Our 2013 critical use nomination assumes an aggressive 

transition rate to methyl iodide of 7% per year between now and 2013, resulting in a 

reduction of 21%...”3 …However, methyl iodide registration has been canceled in 

California and the registrant has withdrawn the product.   
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We requested that EPA restore the amount of methyl bromide immediately, but they have 

not yet taken any action to help the farmers. 

New Science Report on Methyl Bromide C.U.E.’s 

The newest scientific information by 312 international scientists sponsored by NOAA, 

NASA, UNEP, WMO, and the E.U. report that: 

 The ozone layer is improving faster than predicted. 

 It will require about 39 years to fully restore the ozone layer to 1980 levels. 

 Methyl bromide C.U.E.’s will have virtually no effect on the 39 year schedule. 

More specifically, the report stated, 

"…the Scientific Assessment of Ozone Depletion: 2010 is the product of 312 scientists 
from 39 countries of the developed and developing world who contributed to its 
preparation and review (191 scientists prepared the report and 196 scientists 
participated in the peer review process).” 

"Methyl bromide:  Continuing critical-use exemptions at the approved 2011 level 
indefinitely would delay the return of EESC to 1980 levels by 0.2 year."  

In other words, indefinite use of methyl bromide at 2011 C.U.E. levels would delay 

the repair of the ozone layer by 73 days. 

What is the benefit of allowing continue use of methyl bromide? 

The California Department of Food and Agriculture commissioned an economic 

study by the University of California Davis.  This report states that if there is no 

methyl bromide and no methyl iodide, California communities will lose over $1.5 

billion annually and more than 23,000 jobs annually4. 

                                                            
4  Costs of Methyl Iodide Non‐Registration: Economic Analysis.  Goodhue, Rachel, Howard, 
Peter, Howitt, Richard.  California Department of Food and Agriculture. May 2010. 
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Largely due to our commitment, the U.S. Environmental Protection Agency (EPA) 

awarded California strawberry farmers with the 2008 Stratospheric Ozone Protection 

Award for transitioning more strawberry acres to alternatives, faster than any other place 

in the world. 

We are not resting on this success. We continue to innovate and seek alternatives.  Most 

recently, we expanded our partnership with California’s EPA in a joint research project 

aimed at finding fumigant alternatives.  As these efforts move forward, it is essential that 

EPA adopt a more balanced approach that recognizes our accomplishments as well as the 

realities of farming. 

 

Farmers Need Clean Soil 

Specifically, strawberry farmers require clean soil, free of harmful bacteria, fungus, and 

pathogens. To fully grasp the seriousness of soil disease, one only needs to remember the 

Irish potato famine, where an entire nation and crop was decimated by germ-infested soil.  

The same is true of our crop: in the past century, strawberries have been repeatedly wiped 

out by disease. Notwithstanding its damage to the ozone, methyl bromide revolutionized 

farming because it cleaned the soil, protecting our plants and livelihoods.  

When EPA told us to replace methyl bromide with other fumigants we did so.  At first, 

we switched to drip applied alternatives.  However, after multiple years of repeated use of 

the alternatives, we learned that they did not work on all of the soilborne diseases.  In 

2008, we saw the emergence of new diseases that resulted in widespread crop failure2.  

The following images show the impacts. 

  

                                                            
2 Dr. Tom Gordon, Professor and Chair, Department of Plant Pathology, University of California, Davis, letter to Dr. 
Dan Legard.  July 25, 2008. 
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We requested that EPA restore the amount of methyl bromide immediately, but they have 

not yet taken any action to help the farmers. 

New Science Report on Methyl Bromide C.U.E.’s 

The newest scientific information by 312 international scientists sponsored by NOAA, 

NASA, UNEP, WMO, and the E.U. report that: 

 The ozone layer is improving faster than predicted. 

 It will require about 39 years to fully restore the ozone layer to 1980 levels. 

 Methyl bromide C.U.E.’s will have virtually no effect on the 39 year schedule. 

More specifically, the report stated, 

"…the Scientific Assessment of Ozone Depletion: 2010 is the product of 312 scientists 
from 39 countries of the developed and developing world who contributed to its 
preparation and review (191 scientists prepared the report and 196 scientists 
participated in the peer review process).” 
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In other words, indefinite use of methyl bromide at 2011 C.U.E. levels would delay 

the repair of the ozone layer by 73 days. 

What is the benefit of allowing continue use of methyl bromide? 

The California Department of Food and Agriculture commissioned an economic 

study by the University of California Davis.  This report states that if there is no 

methyl bromide and no methyl iodide, California communities will lose over $1.5 

billion annually and more than 23,000 jobs annually4. 
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If all of the scientists and economists are accurate, the environmental impact of 

continued methyl bromide C.U.E.’s would add less than 73 days to a 39 year 

schedule, while the economic benefit will be $58 billion and 897,000 jobs, over 

those same 39 years. 

Please help to bring some common sense to this issue and restore our C.U.E. 



  

 
 
        25 July 2008 
Dan Legard, Ph.D. 
Director of Research 
California Strawberry Commission 

 
Dear Dan: 
 
As per your request, I am providing you with a brief summary of observations and laboratory 
results related to recent problems affecting strawberry fruit production fields in the 
Oxnard/Camarillo area. In June of this year, dead and dying plants were sampled in four fields 
that received pre‐plant bed fumigation with something other than methyl bromide. Plants from 
three of these fields were similar in that a species of Fusarium grew directly from the water 
conducting tissue (xylem) in the crown. In some cases, the same fungus was also recovered 
from petioles. It is very unusual to recover fungi from within the vascular tissue unless they are 
pathogenic. Thus, although not all tests have yet been completed, it highly likely that the 
fungus recovered from diseased strawberry plants is a vascular pathogen. Such a pathogen, a 
specialized strain of Fusarium oxysporum, is known from Japan and may have been introduced 
into California. Most likely prior use of effective fumigants prevented the pathogen from 
becoming established. In the absence of such treatments, there is a great risk that this 
pathogen will become more widespread and have a significant negative impact on strawberry 
production throughout California. 
 
In the fourth field, although symptoms appeared superficially similar to those in the other three 
fields, Fusarium was not recovered from any of the sampled plants. Instead, Macrophomina 
grew luxuriantly from the crown tissue of all plants. Thus, it appears that at least two different 
fungal pathogens may be responsible for the increasingly common collapse problems observed 
in Southern California. As with Fusarium it seems likely that problems caused by Macrophomina 
will become more common in the absence of recourse to effective fumigants, such as methyl 
bromide. 
 
Please let me know if I can provide any further information on this. 
 
Sincerely, 
 
Thomas R. Gordon 
Professor and Chair 
Department of Plant Pathology 
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PREPARED TESTIMONY OF MARK MURAI 

At Congressional Hearing: 

Sub Committee on Energy and Commerce 

July 18, 2012 in Washington, D.C. 

 

Good morning Mr. Chairman and Ranking Member. 

My name is Mark Murai.  I am a third-generation strawberry farmer and president of the 

California Strawberry Commission.  I represent all of California’s strawberry farmers, 

shippers, and processors. 

Thank you for holding a hearing on the topic of the Montreal Protocol.  It is critical that 

all of us achieve economic and environmental progress together. 

 

Farmers Lead the World to Find Alternatives 

The United States has eliminated over 90% of ozone depleting products and the ozone 

layer is healing faster than predicted1.  I am proud to say that strawberry farmers have 

taken this seriously. We have innovated new farming techniques (such as drip 

fumigation) and employed new technologies (such as emission reduction measures) to 

reduce our methyl bromide imprint. 

California strawberry farmers are also leaders in organic production methods.  These 

farmers grow more organic strawberries than all other 49 states combined.  In fact, nearly 

one out of five California strawberry farmers also farm with organic methods. 

                                                            
1 Scientific Assessment of Ozone Depletion:  2010.  National Oceanic and Atmospheric 
Administration, National Aeronautics and Space Administration, United Nations Environment 
Programme, World Meteorological Organization, European Commission 
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Largely due to our commitment, the U.S. Environmental Protection Agency (EPA) 

awarded California strawberry farmers with the 2008 Stratospheric Ozone Protection 

Award for transitioning more strawberry acres to alternatives, faster than any other place 

in the world. 

We are not resting on this success. We continue to innovate and seek alternatives.  Most 

recently, we expanded our partnership with California’s EPA in a joint research project 

aimed at finding fumigant alternatives.  As these efforts move forward, it is essential that 

EPA adopt a more balanced approach that recognizes our accomplishments as well as the 

realities of farming. 

 

Farmers Need Clean Soil 

Specifically, strawberry farmers require clean soil, free of harmful bacteria, fungus, and 

pathogens. To fully grasp the seriousness of soil disease, one only needs to remember the 

Irish potato famine, where an entire nation and crop was decimated by germ-infested soil.  

The same is true of our crop: in the past century, strawberries have been repeatedly wiped 

out by disease. Notwithstanding its damage to the ozone, methyl bromide revolutionized 

farming because it cleaned the soil, protecting our plants and livelihoods.  

When EPA told us to replace methyl bromide with other fumigants we did so.  At first, 

we switched to drip applied alternatives.  However, after multiple years of repeated use of 

the alternatives, we learned that they did not work on all of the soilborne diseases.  In 

2008, we saw the emergence of new diseases that resulted in widespread crop failure2.  

The following images show the impacts. 

  

                                                            
2 Dr. Tom Gordon, Professor and Chair, Department of Plant Pathology, University of California, Davis, letter to Dr. 
Dan Legard.  July 25, 2008. 
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The CUE Process Needs to be Improved 

In response to this new data, we submitted a request to EPA for a Critical Use Exemption 

(CUE) that would allow us to clean the soil of these diseases.  We proposed that we could 

reduce methyl bromide use by using the alternatives for several years and then cleaning 

the soil with methyl bromide once every three or four years.  In other words, we proposed 

a system to rotate different treatments that would achieve both reduced use of methyl 

bromide as well as clean soil. 

Unfortunately, the EPA responded by telling farmers to use methyl iodide instead.   More 

specifically, EPA stated, "Our 2013 critical use nomination assumes an aggressive 

transition rate to methyl iodide of 7% per year between now and 2013, resulting in a 

reduction of 21%...”3 …However, methyl iodide registration has been canceled in 

California and the registrant has withdrawn the product.   

                                                            
3 EPA Communique to the Montreal Protocol, via the U.S. Department of State.  August 25, 2010, 

  

2008, California Strawberry fields in a state of collapse after being treated with non‐methyl bromide alternatives that            

were not effective against soil borne disease. 



5 
 

We requested that EPA restore the amount of methyl bromide immediately, but they have 

not yet taken any action to help the farmers. 

New Science Report on Methyl Bromide C.U.E.’s 

The newest scientific information by 312 international scientists sponsored by NOAA, 

NASA, UNEP, WMO, and the E.U. report that: 

 The ozone layer is improving faster than predicted. 

 It will require about 39 years to fully restore the ozone layer to 1980 levels. 

 Methyl bromide C.U.E.’s will have virtually no effect on the 39 year schedule. 

More specifically, the report stated, 

"…the Scientific Assessment of Ozone Depletion: 2010 is the product of 312 scientists 
from 39 countries of the developed and developing world who contributed to its 
preparation and review (191 scientists prepared the report and 196 scientists 
participated in the peer review process).” 

"Methyl bromide:  Continuing critical-use exemptions at the approved 2011 level 
indefinitely would delay the return of EESC to 1980 levels by 0.2 year."  

In other words, indefinite use of methyl bromide at 2011 C.U.E. levels would delay 

the repair of the ozone layer by 73 days. 

What is the benefit of allowing continue use of methyl bromide? 

The California Department of Food and Agriculture commissioned an economic 

study by the University of California Davis.  This report states that if there is no 

methyl bromide and no methyl iodide, California communities will lose over $1.5 

billion annually and more than 23,000 jobs annually4. 

                                                            
4  Costs of Methyl Iodide Non‐Registration: Economic Analysis.  Goodhue, Rachel, Howard, 
Peter, Howitt, Richard.  California Department of Food and Agriculture. May 2010. 
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three of these fields were similar in that a species of Fusarium grew directly from the water 
conducting tissue (xylem) in the crown. In some cases, the same fungus was also recovered 
from petioles. It is very unusual to recover fungi from within the vascular tissue unless they are 
pathogenic. Thus, although not all tests have yet been completed, it highly likely that the 
fungus recovered from diseased strawberry plants is a vascular pathogen. Such a pathogen, a 
specialized strain of Fusarium oxysporum, is known from Japan and may have been introduced 
into California. Most likely prior use of effective fumigants prevented the pathogen from 
becoming established. In the absence of such treatments, there is a great risk that this 
pathogen will become more widespread and have a significant negative impact on strawberry 
production throughout California. 
 
In the fourth field, although symptoms appeared superficially similar to those in the other three 
fields, Fusarium was not recovered from any of the sampled plants. Instead, Macrophomina 
grew luxuriantly from the crown tissue of all plants. Thus, it appears that at least two different 
fungal pathogens may be responsible for the increasingly common collapse problems observed 
in Southern California. As with Fusarium it seems likely that problems caused by Macrophomina 
will become more common in the absence of recourse to effective fumigants, such as methyl 
bromide. 
 
Please let me know if I can provide any further information on this. 
 
Sincerely, 
 
Thomas R. Gordon 
Professor and Chair 
Department of Plant Pathology 
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SUMMARY 

Jason Shandell, Esquire Amphastar/Armstrong Pharmaceuticals 

 For almost 50 years, Primatene® Mist is approved “for temporary relief of occasional 

symptoms of mild asthma. There are 2-3 million loyal Primatene® Mist users. 

 Because Primatene® Mist was removed from the market on January 1, 2012 there is NO 

over the counter (OTC) inhaler for asthmatic patients. Primatene® Mist users must now 

see a doctor to obtain a prescription for Albuterol and then have it filled at four to five 

times the cost.  We have received thousands of inquiries from Primatene® Mist users 

who are desperate for an OTC and users cite two possible deaths because no OTC 

inhaler. 

 Two written Requests for Enforcement Discretion were presented with supporting 

government studies and documentation to the EPA based on public health and economic 

interests.  The public health interest is the growing number of untreated or undertreated 

asthma patient population which is largely the uninsured, economically disadvantaged, 

black and Hispanic communities, including a large number of women and children. 

 The EPA has granted Enforcement Discretion on three occasions over the past 10 years. 

 Amphastar will not profit from the sale of the remaining 1.2 million units of Primatene® 

Mist and it will donate all the net profits to charity. 

 The asthmatic population that purchases Primatene® Mist believes in our product 

because it works for them, it is convenient and available without having to see a doctor or 

they lack adequate health insurance for prescription inhalers. 
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Statement of Chris Ward 

To the House Energy and Commerce Committee, Subcommittee on Energy and Power 

July 18, 2012 

 

I am Chris Ward, I live in Washington, DC, and I am a past Chairman of the volunteer Board of 

Directors of the Asthma and Allergy Foundation of America.  I have had asthma all of my life.  

When I was a child, there were few choices for treating my asthma.  I have been fortunate that 

more and better asthma treatments have come into use.  I have also been fortunate to be under 

the care of an allergist since childhood when I was diagnosed.  Now, there are a variety of safe, 

effective medications from which to choose to treat my asthma, and I am a grateful beneficiary. 

 

Making epinephrine bronchodilators like Primatene Mist available over-the-counter may give 

patients a false sense of security if patients use this medication to achieve short term control 

when long term control is indicated.  Asthma is a chronic disease and short term symptom relief 

may lull patients into a false sense of security and think they have no need to follow up with their 

physician. 

Asthma patients need professionals who can recognize levels of asthma control and recommend 

the most appropriate, effective medication to achieve control.  Left on their own with medication 

like epinephrine bronchodilators to rely on, patients can get into trouble. 

 

Sound public policy should provide patients with opportunities to get appropriate treatment 

directed by skilled professionals.  Having access to Primatene Mist over-the-counter can put  
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patients at risk if they delay getting an appropriate diagnosis and effective treatment to keep their 

asthma in control.     

 

Some argue that in case of an asthma attack, patients need to be able to go to a retail drug store 

or supermarket to buy Primatene Mist over-the-counter.  Should we recommend that someone 

having an asthma emergency go to a store to buy a device over calling 911 and going to an 

emergency room or hospital?  If patients need unplanned refills, or replacement devices, they can 

contact their prescriber or get appropriate medications from the emergency room.   

 

Another false assumption is that low income people need these medications because they are low 

cost.  While the price of Primatene Mist may be lower than the total cost of or co-pay for more 

effective bronchodilators, the relief from these epinephrine devices does not last as long.  Thus, 

the long term cost is actually higher.  

Allowing over-the-counter access to this product may seem to erase the cost of visiting a 

prescriber.  However, over-the-counter bronchodilators can promote self-diagnoses, which is 

particularly unsafe for the symptoms of asthma.  With proper diagnoses and treatment, people 

can control their asthma symptoms, avoiding high-cost interventions like emergency department 

visits and hospitalizations.  Cutting out care by qualified medical practitioners could be 

dangerous for the patient and costly to the healthcare system. 

The decision to withdraw Primatene Mist from the US market was made years ago.  Lifting the 

ban now will lead to confusion.  There will be little opportunity to inform patients about the  
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nature of this change and to urge them to seek care from a professional if they think they have 

asthma.   

 

I know that asthma is a serious chronic condition, and I know what a difference effective 

treatment can make.  I urge you, for all current and future asthma patients, to reject any attempt 

to re-release Primatene Mist to the US market as an over-the-counter product. 

 

 

END 
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THE ASTHMA AND ALLERGY FOUNDATION OF AMERICA 

 

The Asthma and Allergy Foundation of America (AAFA), founded in 1953 by the two 

leading professional medical organizations in the United States devoted to the 

allergy/immunology specialty, is the oldest asthma and allergy patient group in the 

world.  AAFA is an independent not-for-profit association dedicated to improving the 

quality of life for people with these chronic conditions through education, advocacy and 

research.  To achieve its mission, AAFA conducts national campaigns, disseminates 

education programs and tools, articulates policy positions and works with state and 

regional AAFA chapters, Educational Support Groups, governments, coalitions, 

corporate sponsors, health professional groups and volunteers.   
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• Voluntary program that builds on the Safe Disposal 
regs to capture refrigerant and ODS or HFC foam 
blowing agents in appliances

• Partners ensure disposal of refrigerant-containing 
appliances using multi-media approach & best 
environmental practices available

• Partners include:
– Utilities
– Retailers
– Manufacturers
– State & Local 

Governments

Responsible Appliance Disposal (RAD)
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